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writs >■§*# 

7U)V*-&m* 7W^-tt«m 7Mf-ttfeM, 
(Pharmacol. Rev. 50 (4): 515-596, 1998) . 

m« m\nm. %mmmmff&mwmm®m<£m*&5z£i>wt>nT\ f >% (Am. 

J. Med. 98 (2): 196-208, 1995). 

tBSjB-r^dtd^^)©^ emu, mmnRtsm* (D&m&t^^ 
<onm\z\t, cc^ejjh >s«fr©u-^-f :/T&5ccR3#tt^&&#i£^&b 

T V* £ (J. Clin. Invest 99 (2): 178-184, 1997, J. Exp. Med. 190 (2): 267-280, 1999, J. Clin. 
Invest. 100 (5): 1137-1143, 1997, Science 277 (5334): 2005-2007, 1997, Phannacol. Rev. 
52 (1): 145-176, 2000) o CCR3ftZtl£ftM#&0&&&mm\zm&tQ\Z.1f&L. 

* \z mn ©*»$## t & e> n, ccr3© u#>ft&sx:^^» 

(eotaxin), X^^^v^MMCP^^rlt^iiUnbTV^^t^^nTV^ (J. 
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Immunol. 163 (3): 1545-1551, 1999) o «ttHaPJS^J&#©*ffito»tf»« 

*K:ttccR3B§tti!M^#^^ 

1022-1032, 2001) . lot, CCR3|£ifi8Jtt, H*tt*Rt«ttM»U^^©»* 

HIVBCXaR3*^bT*ttrtK:JlX-r*Jlt3&«*l6nT*D, CCR3tU# 
> H 7? & £ £ -f <D&& m t WW**** C t KlJ; D HIV^#© O -i frZ 
&&&^ffiX}$%i%.'T? : g2> (Cell 85(7): 1135-1148,1996). MlC CCR3 

Si*^fc*V»TCX3l3tt2S&«€? £ LWS (Nature 385 (6617): 645-649, 1997) . 
CCR3^?Stt£%t-£fc'&$)tbT, ^1t>^>^&(WO98/04554), fcf^ 
tf^U> ? >X«t:PU> ? >ilS#:(EP-903349, WO00/29377, WO00/31032, 
WO00/31033, WO00/35449, WO00/3545K WO00/35452> WO00/35453, WO00/35454. 
WO00/35876, WOW/35877)#^ £ tl W 3 . 2ine.©^^«> 

^ 0 «t t) ^©^ilTfe-5WO01/10439^S.^WO01/14333-^^tC^^$ nT^-5o 
WO01/10439^&^£«, TfB^^^M^SnTV^. 



(5£4\ j&tfk&0-2, m«2-4, n, pRtfq&0-l> R'K7l-^ R 2 &tfR 4 «H^ 
Gft-NR 7 -CCK -CO-NR 7 -. -NR 7 -S0 2 -Xtt-S0 2 -NR 7 -^*, R 7 &R 5 <hV*o b J; 

WO01/14333^&$8£«, TBfl2**3WPI«**lTVia. 
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r 1 -(Q)-(cr 2 rVt- 




ra^K R 6 w\u^>m^mmnx^xh^r^-m. z&ch 2 ^ x 1 , x 2 , 

-NR"-CO-NR 10 -^, OglXfcx (CR 2 R\£ LTC^Wl'Tg&SnW 

Th&^Cy.^? D7 )V*r)Vt§), m\tO-U S, NR 9 > CCX CONR 9 , NR 9 CO 

x«ch=chr 7 £> r 1 «c j . 7 v'^ uj^Md^TJV^jV), 7 u -;p(c w 7;v^;V), 
so 2 {c^7)V^)Vy 7 u -;V(c^7;v^;i/)so 2 , ^fn^-f ^ »j ;V(c w t;v^;V)so 2 , 

7 U — JWfr^rS', ^DIM £ U JV**^ Cs-rsZ U7)V*rMCi47)V*)l i ?*y 
-NR 7 R 8 , -CONR 2 ^ 24 , -S02NR 18 R 19 , -SO 2 R 20 X«-COR 25 ^TMgl^nTViTfe«t^ 
3~14.R<£>8i&£. R 7 , R 8 , R 18 -. R 19 , R 23 ^ tfR^teCa-T^ D 7JWK C^^O 

7JV^;Kcw7;p^;i^)X«7xn;P(c w 7;^;ws:, R^tec^^ p7;v^;k 
c3. 7 ->^ n 7;v^;kc m 7;^^)X«7 xn;Kc M r;w r^ca ay 

3r~>> C M An7^3+i/, so2-c w 7;i/^;K conh 2 , co 2 HRrJc w 7;vn^r^ 

-r. i¥afl«^^^#fls«) 



(1) R"=H, R b =H (ftT> r&ftHb£#fAJ (2) R a =H, R b =2,6-Cl 2 ; (3) R 8 =H, 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b =HRtf (6) R 8 =4-C1, 
R b =H» 



(sfc+R'fct 7>$r=Jk TJV*-)^ 7?)\>>r~)V, 7 7V—fr7 



(5£<K R 5 >iAr-CM7;WV«*, Y^ArX^NR'R^^n^n^To Mtt^M 
Eur. J. Med. Chera.-Chim. Ther., 19: 105, 1984fclfck K~ K S. >%MfcftWfem Kg 




— R~ 




N-(CH 2 ) n -0 
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mt>, *mm\z. ass (n) T*2ns»«&sitt75>R*#xtt*©8L & 

X: -R°°-» C 2 ^7;^— U>» C 2 -67)l3r-U>, -CK -S-, -SO-, -SO2-. 

-NR 4 -, -CO-, -CO2-, -CONR 4 -> -NR 4 CO-, -NR 4 -CC>2-* -NR 4 -CO-NR 5 -, -NR 4 S02-. 
-SO2NR 4 -, -O-CCK -O-C0-NR 4 -x -R°°-CK -R°°-S-> -R°°-SCK -R°°-S02-> -R°°-NR 4 -x 
-R°°-CCK -R°°-0-CO-> -R 00 -CO2-x -R°°-CONR 4 -, -R°°-NR 4 CCK -R°°-NR 4 -C02-* 
-R°°-NR 4 -CO-NR 5 -, -R°°-NR 4 S02-, -R^-SOaNR 4 -, -R°°-0-CO-NR 4 -, -0-R°°-> -S-R 00 -, 
-SO-R 00 -, -SOrR 00 -, -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R°°- , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -X»-O-CO-NR 4 -R 00 - ; 
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R 4 &#R 5 : E-XttSV>fcJ|fct?T, HX«C W 7MJ1/ ; ^Vi«R 4 tR 5 *i- 



R 3 : Aoy>, -R°, Cz-eTJW^'k C^T^-Jk -OH, -SH -N(R*) 2 > 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR^O-CB&^tlWTfc £V>7 
l)-;k\ -NR 4 -CO-NR 5 -R°, -NR 4 S02-R°, -NR 4 SO r (fi&2*lWT<bJ;V>7 
l)-;k\ -0-R°> -S-R°, -SO-R°> -SO2-R 0 , -S0 2 NR 4 -R°Xte-S0 2 NR 4 -(fi&£ 

R°: fc&SnTVvrfcJ^CwTJW*^ ; 
k: 0, lXte2; 

Y : -CONR 4 -> -NR 4 CCK -NR^COz-. -CO-, -R°°-NR 4 CCK -C 2 ^7;i/dr ~ 1/ >-CONR 4 ^ 
-c^7;W^rr:|/>-NR 4 co-, -C 2 *7)l>3r~U>-COm*-, -Ci-eTfr^—l/y 
-NR 4 CO-s -OR°°-CONR 4 -, -0-R°°-NR 4 CO-> -S-R°°-CONR 4 -, -S-R°°-NR 4 CO-, 
-SO-R°°-CONR 4 -, -SO-R°°-NR 4 CO-, -NR 4 -R°°-NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -% -CO T . -O-CO-NR 4 -* -O-R 00 -, -R°°-0-, -C(=N-C0 2 Cm7JV^;P)-NR 4 -, 

-c(=n-so 2 c m 7;v^;V)-nr 4 -, -c^n-sojNh^-nr 4 -, -c(=ch-no2)-nr 4 -x« 

-C(=N-CN)-NR 4 - ; 

R^RtfR 22 : M-X\tm>\Zgfc-3T, -H> -R°, AD^X -OH, -0-C w 7 )\>* 
;k -CN, -CONH 2 , -COzHXtt-CO^C^T^^;!/ ; l£W$R 2l %.'&R n &-ft t 
ftoTt+Vi b T *> «t < , &R 2, &tf R^-f* o T^DS 

^ t*+ m $ nx v^t *> «fc i>c«7 ;i/^r w > t utr 21 r # r 22 ^^ sgi t x 

n: 0, 1X&2; 
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R 1 : -r'\ -Z l -R°X)*-Z 2 -R n l?7fi2n%m ; 

r»: ad^x -cn, -r°, sjft$nxv»Tt)«J;Vi7>j-;K nftsnw 

Z 1 : -0-> -SO-> -S0 2 -, -NR 4 --. -CO-, -COa-, -CONR 4 -, -NR 4 CCK 
-NR 4 -CO-NR 5 -, -NR 4 SO r > -S0 2 NR 4 -> -NR^COr* -R°°-CK -R°°-S-, -R°°-SCK 
-R 00 -SO 2 -> -R°°-NR 4 -, -R°°-CCK -R°°-CONR 4 -, -R°°-NR 4 CCK -R 00 -NR 4 -CO-NR 5 -, 
-R°°-NR 4 SO r > -R^-SOzNR^XH-R^-O-CO-NR 4 - I 

Z 2 : -R 00 -, Ca^T^^r- 1/ C 2 4>7)V*ZL V X -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-SOrR 00 - -NR 4 -R°°-, -COR 00 -, -CONR 4 -R°°-, -NR 4 CO-R°°-, -NR 4 -CO-NR 5 -R°°-, 
-NR 4 S0 2 -R°°-, -S0 2 NR 4 -R°°-> -NR'^-COz-R^-X^Z'lCiB®©^ ; 

r 12 : H, tt&$nTV>T ! b<k^7U-;k flHftSnx^T'b.fcVi^naiX 

fib, TEfc^T'fb-§r^£B§K. 

Y^-CONR 4 -X«-NR 4 CONR 5 -X^0> fr-O, ©KWtt^ -R 00 -, -O-, -R^-SOa- 
Xte-SOr-R 00 -, (ii) X#-SOa-, -NR 4 -% -NR 4 CCK -NR 4 SOa-, -NR^R^Xtt-R 00 -^ 

A^ifi©'>^D7;^iK (iu) X#-R°°-NR 4 -> -R°°-NR 4 -CO-Xte 
-R°°-NR 4 S0 2 -. AJi/Mi©^^ n7;WWttiti©7x^K (iv) 

X#-CCK 7>0, A^(ADy>, NOa, CN, C M 7JWK AO^>«$ 

S^^nfcC lj6 T;i/^;i/), SOrCwjJJl^Jk CONH 2 , CC^HRtfCOrCwT;!/ 

-SOr^ -CO-X«-R°°-CO-, R^RtfR 22 ^*: %fcH, ^O, Ba^M^X&ag 

St, *$&9m* ^ (i) x^$n^>^^xtt^©^^tcff^$n^^ 
•&^r-rscxai3fefiiSifct>M*r*. 




(I) 
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A:H, ■&£nTV>T i bJ:V>7y-;k ffl&Snwcfc^WvrD^ a& 

X:i&£, -R 00 -, Q 2 *7)\,>T~Vy, C 2 ^7)V^r=-U>, -O-, -S-, -SO-, -SOr. 
-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C02-, -NR 4 -CO-NR 5 -, -NR 4 S02-> 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R°°-S-, -R°°-SO-, -R°°-SOr, -R°°-NR 4 -, 
-R°°-CO-, -R°°-OCO-, -R°°-C0 2 -, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R°°-NR*-COr» 
-R™-NR 4 -CO-NR 5 -, -R^-NR'SOr, -R^-SCfeNR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SOz-R 00 -, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R°°-, -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-> -NR 4 SO 2 -R 00 -> -SOzNR^-Xte-O-CO-NR^R 00 - ; 

r 00 : m^nx^xh^d^Dv^uy 

R 4 &tfR 5 : |^-X«SVi{cM^-pT> HX«C^7 )V*)V ; l£W3:R 4 £R 5 #- 




r 3 : AD^X -R°, Cj^T^^K CmT^^^JW, -oh, -SH, -N(RV 
-CHO, -C0 2 R 4 , -CON(RV -NR 4 CO-R°, -^CCKS&SttWTk^T 
U-;V), -NR 4 -C0-NR S -R°, -NR 4 S0 2 -R°, -NR 4 S0 2 -(«^^^TV^T'b £V>7 
U~\H'), -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -SCbNR 4 -R 0 Xte-SO 2 NR 4 -(«i&£ 

r°: figi^nTViT'b.tvic^y;^;!/ ; 

k: 0, \X\t2; 
W : CHXteN ; 

Y:-CONR 4 -, -NR 4 CO-, -NR 4 -COr, -CO-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -C W T 
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Jl/^-l/>-CONR 4 -, -C M 7;i/$-— W>-NR 4 C(K -Cm7;Mt— l/>-CONR 4 -, 
-CteJJV*— k>-NR 4 CCK -0-R°°-CONR 4 -, -0-R°°-NR 4 CCK -S-R°°-CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R^-CONR 4 - , -SO-R°°-NR 4 CO- > -NR 4 -R°°-CONR 4 - * 
-NR 4 -R°°-NR 4 CO-> -S0 2 NR 4 -* -R°°-S0 2 NR 4 -, -NR 4 CONR 5 -, -C0 2 -> -O-CO-NR 4 -, 
-O-R 00 -, -R°°-0-, -C^N-COtCmTJP^^NR 4 -, -C(=N-S0 2 C M T;P^rJl')-NR 4 -, 
-C(=N-S0 2 NH2)-NR 4 -> -C(=CH-N02)-NR 4 -X«-C(=N-CN)-NR 4 - ; 
R^&tfR 22 : pg-XteSWcM&oT, -H, -R°. AD^X -OH^ -O-CuiTJHr 
;k -CN, -CONH 2 > -COjHX^-COrCwT^^^ ; &W*R 21 X.ZfiR 22 tf--- 

ii : o> 1X»2 ; 

7;wi'£^r. a*«h, b^7izjk ^-d, y^conh©® 

Y^-CONR 4 -X^*-NR 4 CONR 5 -T^bt)^ fi)X>^£\ -R 00 -, -O-, -R^-SCV 

Xte-SOz-R 00 -, (ii) X#-SO^ -NR 4 -. -NR 4 C(K -NR 4 SO^ -NR^-Xte-R 00 ^ 

A^«liOy^D7J^;K Oii) X#-R°°-NR 4 -> -R°°-NR 4 -CO-X« 
-R°°-NR 4 SQ2-, A^SSI©>'^D7;P^;i/X«^e^CD7x-;K Civ) 

X&-CO-. A#(AD$*X N0 2 » CN, Cu,7)V*)V, APy>TT1i&S 

g^$nfec w 7;w^;V), sorC^Wk conh 2 , co 2 hr^co 2 -c w t;1/ 

-SOrx -CO-Xte-R°°-CCK R 21 R(^R 22 ^t *> lCH> ^O. B**3lf§C : n?<&S& 
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/?;k x^;k 7nt:;k -f v^Ptfjk -rv^k t-^;k ^> 
^;k -rv^>^jk **^>^jk ^v'^w^tfe.n^. »*t<«^igc 

$L 1 ~ 4 07MV>T$ 0 < V>Rtfx^l/ rc 2 ^ 

a^xtt^^tDVi-rn^^.t < > £F£ b < «ltisc 2 ~ 4 ©7;i^x u>r-& 
ry y wu # £ u < «£*it& 6~i4 <o$m~=M&7 u 0 , m 

;k ->^n^>^;k ^o^*->;kz?&5. r^$nfes/^n7;i/^;pj «> 
£F£ b < «i*^$c 6~io ©-^-H^^^bzK^ST^ D , M fcff * L < «y ;w 
.#;wx;kcfc*. r^b*^*J #*U<W^*R3~2 o©3LSI 

*£&^U b&IB T7U-;VJ> r->^n7MW, mffiZnfei/pn7)V*)Vi 

•r 5 ~ 7 i®f s-Ei^Af DSiT-fe 0 , mam. 3ms*. £#■€■©»#«! 

;k t°'J^v-;k -f 5^/U;k Hdij;k tTPU^k 5Pxn;k 7>j;k ^ 

7i/u;k tr?*/y;k <75P7i/u;k #*uvy;k <f v**u-r/y;k 
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s?;k tM^~;k 7-t?/in;k y7fn;jK fh7th*P77z;k ^e;1/* 
U~;k -f >KU;K -fV-f>K'j;k ^>h*U-;k rh7t Hd^>i/-T5^ 

bTte, 3-7lft*S/^a[3.2.2]y-?->-3-1'JV, 8-7lft*~>£P[3.2.1]:*-;7;$'>-8-'f 

;Mg#3nfe>n5 0 r^^fn^xn^Sj «hbx«. Mm r^^p^j ©I*), 

7- p JI^ £ 1 M bX t> J: i^&fti'Yx- PglX^T. 

r^b7K^^e>^ ; 5-'lffiSj> i>\7p^£>&£— HUB TOb* 

s^ic^o, 1,2-, 1,3-, i,4-, 2^xm,4-i?^ )im<DmwLtiLWtf&mzm$i 

X^3. fllTUf, T7a:^;^e»^:-5-«J 1,2-, l,3-XHl ) 4-7x-I/> 

r^P7;wk^&&3-'liffiSJ xte r^7P^£>;&5— ^gj tv 
xt*, mz.it. ^p^i^-u-sMjk bfPU^>-i,2-^-r;k tfus?>-2,3- 

mtf, rg&snx^x*><fc^c w 7;i^;ki Rtf m&znx^xb^c^ 

L< tt, /\Py>R£to-C w 7;i/*;i/Xifc5o 
a^:-Apy>, -y^U7W, ArDS, -7'J— Jk -OH, -O-C^TJV* 
Jk -0-7U-;k -0-->^D 7JMrJk -O-AfDi, -NH-7'J-Jk -NH-V^ 

p 7; Wk -nh-^tpS* -nh 2 , -nh-c w 7; Wk -N(c,.67; wi/) 2 , -conh 2 , 
-coNH-c w 7;i/*;k -nhco-c w 7;w^;v, -concc^v*;^, -co 2 -c,^7 
;p*;k -co 2 h, -so 3 h, -so 2 nh 2 , -no 2 r^-cn. 

rg&snxvi-tfc.fc'/^'j-Jki, rg^^nxviT'b^v^xP^j, 
{W&2tix^xb&^mffitstifri't7u7)i3r)V] Rtf rw&znx^xb £v> 
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Tfi&£nfcc w 7;wv (cf 3 ^)> -0HTfim$nfcc,^7;i/^;K -cocraxg 

OH, CNs N0 2 , NH 2 , CONH 2 . C02-C,. 3 7;V*;k AO^>Xfi&2nXV>Xfc 

£ vk:,. 3 7 Jk o<a □ y >x§&£ nx %> <t ^c,_ 3 7;Mr jio&tfeQHA 
Dy>xe^$nx^xt>«i:vic 1 -37;u+;i')^e > ^$n<i>sxg^$ti^7x 
-;vsxabs. 

r^\xaM : fX^»rSnxViX ! b<fc^c w 7;^^>J trau Ci^7)V^U>m 

c^r; wf- i/ > © j£+ x ico, sRtfNft £ iift £ ns ^ n unp nsx 
tt2WA^nfcl$su, t£sMTK»fc;;*nx (sox«so 2 ) ^xfc«k<. 

N^^iHX»C w 7;P^;l/$:Wr 5» -CH 2 CH 2 -, -O-CH^Hz-, -CHrO-CHz-, 

-0-CH 2 CH 2 -0-, -CHz-S-CHr-, -CHj-SCO^CH^ -CH2-N(CH 3 )-CH 2 -#^ & 

*fggiHb-§rti (I) X\t (n) tc^ViX, »*b^ib^TOT<D^^X^«> : 
©a*** m^$nxvixt><tvi7u-;K m^$nxvixt>«fcv^^n^x«m^ 
^nxv^x^cfcVi^^PT^^x^-s^ti. si«u<n ti^ntu 

IB, 7U-;k ^n^Ri/5/^n7;WV^^tt?)^^bViM^g«, ad$* 
X OH, CN, N0 2 , NH 2 , CONH2, C02-Ci.37;WK AD^r>XB&$nX(^ 

x «fc ncwr/i^M o-(A p v >x*&£ nx v> x t> <t vscwT^^io&tf 
soh^ a £-*>x©& $ nx ^x % £ ^c,. 3 7;i/*;i/)/&> saw £ ns gx& tuns 
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~3<E©AOyX OH, CN, N02> NH 2 , CONH 2 , COrC^T )V*r)V* /\D$*> 
Xg&£ tlT V^T £ 1/>C,. 3 7;i>*JW 0-(A D f >Xtt&£ tlX V>T % <fc V>C,. 3 

7; w w so 2 -(/n n y >x«& $ nx v>x t> <fc »c M 7)V*)V)& 5 ^ * n 

5 SXg& $ nx T t> J: K 

(ii) X#, -R 00 -, -O-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R°°-0-, 
-R°°-S-, -R°°-SOr-> -R°°-CO-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 
Xte-NR 4 -R w -X&5ft;£fe. R°°fcUTtte w 7;MrU>, #fcCH 2 J&S$? 
£LK R 4 Rl*R 5 £LX«, CHsX^W^LVio 

(iii) B# T/TSn5ft^«. Hfc$F£L<«, V^7i-^5&S 

(iv) Y#, -CONR 4 -, -NR 4 CO-, -NR 4 -C02-, -CO-, -R°°-CONR 4 -, -R°°-NR*CO-, -C 2 -6 

7;i/y-i/>-coNR 4 -, -c 2 *7;w^I/>-nr 4 cck -c 2 ^r;i/^— W->-CONR 4 -, 

-C^;^— U>-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-, -S-R°°-CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R°°-NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 -X^^'fb-&^o <tt) 
Vf-£V<\%, -CONR 4 -, -NR 4 CO-, -NR 4 -CO r , -CO-, -S0 2 NR 4 -Xte-NR 4 CONR 5 - 
X&Zit&yi. 35tC#£b<fci:, -CONR 4 -, -NR 4 CO-Xte-NR 4 CONR 5 -, 
L<&, -CONR 4 -X«-NR 4 CO-X*-5'fb-&#Jo 
j^Ute, Ytf*, -COj-, -O-CO-NR 4 -, -O-R 00 -, -R°°-0-X«-C(=N-CN)-NR 4 -Xab 
HfcflPStXJi, -O-R 00 -, -R°°-0-X«-C(=N-CN)-NR 4 -Xab^^^o 
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R 21 R 22 ^ N 

(v) — W J^f * jQf Xtt /^J} ^ TfcfcflMMfc. 

(vi) D#> (A07*>, CN, AO^>X«0H7?etl^nT^T i b«±:ViC,^7;WK 
TViTt^V^xD^R^-Z'KADy^X^OHTe^^nTViTtiViTU- 

vic w 7 ;v*;k cnr a o y >^ s s& $ g&gT«& s ntzi- 7 ?\>k 

*mWit&® (I) Xtt (n) ©-5^, S%ff * UV^Mi LTH^TOfli^ 

(S)-N2-(2-7 D D 7 xn;i/)-Nl-|exo-8-[(6-7;V^-D^ 7 7 l/>-2--f M^)V]-S-7 
If k*->7 n [3.2.1] ^ 7 7 >-3--i ;P } fcF5 U P > -1,2- y**;^* If 5 
(S)-Nl-|exo-8-[(6-7;U^n±7^ l^>-2--f ;P)^^]-8-7if b*->7 P[3.2.1]:*77 
>_ 3 .<^j.N2-(2-— h D7x-;W)b!n U ^>-l,2-5?*;V2H^-y-5 F, (S)-N2-(2,6- 
^D07 xn;i/)-Nl-{exo-8-[(6-7;i/^- □ ^"771" >-2--f JI/)* 3^]-8-7lf b*-> 
7 0[3.2.1]^"7 7 >-3--T t!D U ^>-l>^A;U3l?^rU-5 (S)-Nl-{exo-8-[(6- 
7Mnt7^ l^>-2-< ;i/)^5 1 ;i']-8-7+) i k*->7 P[3.2.1]^-77>-3-1 > ;Wj-N2-(2- 

h U 7)V* n * 7 x— tf n y $?>-i,2-5?;fr ^tf^lJ-S H * (S)-N2-(2-7 n n 

-4-t HD^rv7x-;i/)-Nl-{exo-8-[(6-7;i/^n^-77 U>-2-^( )V)^^)V]-S-71f 

H^7D[3.2.l]^77>-3--r;i/}t!nUv>-i,2-> 5 *;P^^1f5 b\ (S)-N2-(2-7n 
D-5-h H 0^->7xn;P)-Nl-{exo-8-[(6-7;V^D±77 U>-2--( )l^)^)V]-%-7 
1fHS/7o[3.2.l]^77>-3-^;W}bnU^>-l>v7a;V^ita b\ (S)-N2-(2-7 

no-5-t Ha^~>7xz:ji/)-Ni-(i-[(6-7;i/^-p^-77 i/>-2--r;i/)^?;v]tf^u 

y >-4-< t° O 'J y >-l>^* ^ it 5 (S)-N2-(2-S/7 7 7x~ 
;i/)-Nl-|exo-8-[(6-7;j/^ 0^-77 V>-%4 )V)*?)V]-S-7Wi/>7 D[3.2.1]^"7 7 
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<i )V)^)V]-Z-T1f l£ 3^ P[3.2.1]tf£* >-3--f iH-2-(tf^U v^-l-^l'fc;!') 
^>X7$ 2-[(2-^PD7xn;i/)7 l Jl/77^]-N-{exo-8-[(6-7Jl/^P^-^^ V 
>-2--f;i/)^^]-8-Tlft^>^D[3.2.1]^-^^>-3--r^}^>X75 h\ (S)-2-[(2- 
->7 7 7i 7 ^->)^5 i ;l']-N-{exo-8-[(6-7;i/*P±7^ l/>. 2 --f ;V)^^;i/]-8-7 

ifH^^P[3.2.i]^-^^>-3-'T;p)trpu^>-i-^^4 i iJ-5 f, (s)-i-(N-'>yy 

-N'-|exo-8-[(6-7;V^-P^7i5' l/>-2--T )V)*?-)V]-9-71f H S>7 P[3.2.1]*7 * > 

-3-^;i/}*;wt$$ hw^)-N-(2-^yy 7x^;i/)HPU^>-2-*;p^if$ 

N-{exo-8-[(6-7 P ± 7 # 1/ >-2--f JV)* 3^V]-8-71f k* D[3.2.1]#^ ^ >-3- 

^M-2-\i Ko^^-6-(tr^u v>>-i-#;w#-;i/r<>X7S 2-(7^>-i-*;v 

^n;W)-N-{exo-8-[(6-7;i/^P^-7^ U>-2--f W^fryZ-T 2 P [3.2.1];* 
/7^>_3_^^]^>X7$ h\ N-{exo-8-[(6-7;V^n^->'^l/>-2--f;l')^^;l']-8- 

7iftf->^ D[3.2.i]^-^^>-3--r;P}-3-(tr^u ^-l-^i^-^tfu > 5 >-4-*;i- 

#3r1^ HR(^2-(3-7lfk*v'^0 [3.2.2]/ i->-3-% )V^=-)V)-N-[cxo-H(^^ 
n-t-7*V >-2--f ;!/);* ^ JlQ-8-7-tfbfi^ P [3.2.1]^-^^ >-3--f J^>XT5 Ho 
(I) CD (£TF, r*56Wft;^«iJ ta&iB-t&ciiat 

&it, (i) w (n) £#rtfc£^T#^§8fc^x«^ 

H7y^%J^fiJ6t"*5itl/Ttt» flIAfct Prog. Med., 5, 2157-2161 (1985)^ 
p a p©§I^J (^JH*)£, 1990^)*7#^™tM63-198^IB*©ai^if6n*. 
*56Wfl3-&* (I) W (n) tt> S!#i)PlgXttSmSoa^ic:«fcoTa 

k>. &&m\zfc, mm, ^mm. 3V<t*mm. mm, mm. v>mm<omm 
m, *m. mm. 7°utt>m. ya-?i> 7D>», ha^k* y^jvm, ^ 
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u>m, *jt v>dn* m^m. #x>it **>*;i>*>it x*>*;i^> 
^v^sOk, %)^somo>%mm^ *?)V7s.>, x^mkfsx x^ 

(gat**) 

*^^b^t» (I) Rtf (n) MtfK:^©i&te> -€-©§##*&& SWiW&S© 

«±j&*«ifc»£#fc*. ^©&* ^iifc*CT«***i»*i/, ma©^«* 

^S^X^W^ ^-ne>©^®StbT, 0M.«2fU — > (Greene) 

TkXf-QyV (Wuts) rprotective Groups in Organic Synthesis (^2 BR) J fcffBiS;© 

*^^©ccR3^^J©^^<t^^>MiB^ (i) -e^$n^^75>^^ 

#©— g&©{t£-$lteU IWB, WO98/37064* EP^16581, GB-1345872^ WO98/50534 
-*t&$g&.tfEur. J. Med. Chem. - Chim. Ther., 19: 105, 1984fc H1^2 *lT:fe D , -ttl £> 
t^^©^T^Et3A¥T#^>o 

OT, #588©»r«<fc£* (n) ©ft^ft§^&£i&0JT3o 
J61S& 
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A-X B-COL 1 ^ A-X-B-CONH 




(Ha) 



A-X-B-S0 2 L 2 ^ A-X-B-S0 2 NH 
(V) 




fc-gr^J (Ilia) fcft;^ (IV) (Da) S: 

fc, (v) i]*&£i*s;i£K:<fcO(iib)£#5:£}re&5. L'offifc 

_^r=-_E4fcgr%) (Ha) a>_75 >fr ^tt (Ula) ^MIS^i>ib^lJKL 
^>#©x-T-;vm, N,N^^^M75 KCDMF^OTStt^l&'K 

T-ira&T, &%.v<\z, -20*0-60*0^50 &g (#£b<tt* huxw 

*M>75y)k!y5>>*) ©#«ETfcSl&$-&«©^ £j&£raK:jifT£-fr5 

±T^rfij35:#^**. L*)6«oin?»s*;^>»ft:^* (iv) 

*fr&8J (i^^d^+s^Wj/W^s H(d<x>, i-x^;m-[3-(>>*5p;1/7$ 
;)7°d h°;i^]* 5 H(wsq> *;u#x;i/sm 5 y*/— ;wcdi)» Bopiais 

(Aldrich, M), v7xX;W'J>^7f/K(DPPA)^) 0 , 

iotli jefcgsftiSO N-fcFn=¥5'X£->W$F (honsuK l-b K 
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n^>^> 4 /HJ7y-;v (hobo m) ©#&t, Vff&m&rbzm&tmt 
m&o&ftrj^yfc&m (ma) m^-#z>z-t\z&?x7^ wt^m (na) 
mzzttfx-zz. (na) kusht, B^mm^T-umx' 

&Qmu^7-um®nMTx&z&mm?zfthxcomx&%Ytiig£t%fc& 

x)i^>7s.vit^m (m>) \t, m.m\b&m (v) £fflt^ wmy^Mtum 

£fc> X^-CONH-, -NHCO-, -NHSO2-, -SO2NH- -R°°-CONR 4 -, -R°°-NR 4 CCK 
-R°°-NR 4 SO^ -R 00 -SO 2 NR 4 -, -CONR 4 -R°°-, -NR 4 CO-R°°-, -NR'SO^R 00 -, -S0 2 NR 4 -R°°- 

,21 D 22 A-XB-NH 2 R 21 R 22 

(VI) 




MOoe ~trTrvi7 — (7->;Hb) a-x-b-nhco 



(He) 

*«j5fett*;v#>»'(b^* (mb) hmxt-sys (vi) 
Q*mW4k&V>l (He) £#£#&T&3o RjKttJSl«ttfc*»t*T^;WKR)Si 

313 
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R 21 R 22 



R 21 R 22 



A-X-B-S0 2 -N=C=O — A-X-B^.N^N-P J* C D ) 

(Vid C*;v*n;w*l'7fl3) A, I 

(nd) 

A-X-B-COL 1 F 0 R22 
A-X-B CONH 2 <«> OX) . ( ^ 7(B O ^ ^ 

(vm) 21 

A-X-B-^O-Q 1 ^) 

o 

(Hf) 

*@^tt75>M (ma) XttT^n-;Hk-a-ti (mc) ii-YV^^-Mb 



4sA 



x)Vfc-)\>W7 Gnu) #&T£*;i'*-;M'V->7^-Mb^ (vn) 
t75>^#) (ma) ^-gr$-er?>Jit^ < tt)#sn^o Kmz. /\n?>im 

%m (ma) fc^LT-i , v>'7^— hfb-a-^ (vn) *mmx\$mMzm\,*%zL£tf 

*?V7tt&m (He) Mfc£* (m) te, TSXfr&fe (Ilia) X 

fc£J»(K)fck »JS1"«»7S?HcDQnthi8(Ett, &&v>te, Kfb-&tJ(vm) 
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£&> *?v7%&m (n e ) KHtt©*;v#>Kft^«j (mb) &wmt.mu 

\zLT%t>nz<1Vis7j— Mfc£, 7S>ffr&ft (vi) i^^t^:tl:J;o 

VV7\t%m (He) te> 75Xfc£t) (DIa) <h (VI) ££\ Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995lBfc (DJofe <£ tK iffcXtf >> 
HJ CDL i'OD^i4-^bD7xZjK £ D O^^xX^©^ 

y>^Hffi^TMLT i b®l5gT#5 0 M&te, APy>fl5&flaK*»t»7-tebxh 
U;i^©RJfcCT«tefc8«E<K a«*63«M«®*««* (#*b<«, HJx 
^;i/TS>, ^V^omwaX l,8-^7iftf^^D[5.4.0]^7>x^-7- 
X>#) XKJ&t&gg (^IfczMt^HJ^A^) fttET. 7SXb^l (ma) X 
« (VI) ®-*$*xy>fWl?iSIU, #V>T?fc5~:£©75>ft-&fe ($?£ 
b<«, 0.5~2^») &KfaZ J &Z>Z\£\Z&K)&&~C%2>o mBfrRffimtM 
o~50 , CXH^M~lJPMS5T'T:i~24OTggfft>ns«, ^DP«4-xbP 

aWB^^7ft^«©«3fitttW«ft:bT, 7$>M (ma) (DttiiQ 
\Z7)VU-M\&m (mc) £J9V>T, a*©#;W^-h#£g3i£T#S. 

R >/ R22 ^ ffR 22 

A-X-B-CONH-Q 1 ^ A _ x _ B . CO M-^^0 

H 

(Ha) (Hg) 

(n g ) £§gi£^37j&T&3. ei^T, WSL'tltH f*AtfAP$*x 
x«-x;MSu dmf, ^^wkzju*^ K(dmso). 
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rtSHM-hu^A, 7jcm^u^A, t-^h^^u^A, um^yyot: 



L 3 



^0 




(Xlla) F{ 21 R 22 

(7)l*Mk) 



A-X-B-Y- 



-or® 



OHC^^ ^ ^ 

Xtt (ID 

(xnb) 

#a?&tt7$>ft£ti (xi) <b£ti (xna) y.\t<xm>)tKfotEi£z>z.£\z 
J:t), *3§"^b^ (n) *mttm~?&z>o 

7)V*M bEi fc\$. 75j>fc&ifo (xi) £l KSMb^ (xn a ) ^S^ffr 
y \ d y Xb^HbzK^lg. x-5rjl^ 7-fe h>> >m<D>r h>m> 

7ir h- h U ^DMF.DMAXUN-^^Jl'trn U F >^<z>KJSCTfiH4&»*> 

mjb&)7)V3rMkKmt, 7SXb£# (XI) ;Wb^$J(XIIb)<h£. ® 

TcftTJl^Wb (A^#=;Wb^fc^ £Jltt«3l7nl$75/'fb) ©S&fcftoTR 

#)J (fg4J8u 20#, 1992^, 300) ^KIB^©^?^? SftS. 
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<nm) 



#§3&te7=-Xb£$l (la) 4k&®QOIS&)X\t<mto)tKfo2^ZC£\Z& 

0, *m\\K&to (nk) 3Ui (nm) £#£7j8re&3o 

«>s^5S^©7MMast, w^nraatofcttTfrs eta**?**. 

(Hn) (Hp) 

*Rfcttfc^» (nn) t^rai^Wft:^«(XiV)**y^U>^$*, *58Wfc£ 

46 (Hp) JK»£L 4 £bTfcJU Aay>, hU7;i/*D 

Comprehensive Organic Synthesis, 3, 481, 199lBW.(D%ffiZ$El*K X— 
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(XV) ana) r (nq) 

(3;tK R&CN^£^t".) 

Y(-CC-NRJNH-)i«S^"T**58W^* (nq) &#*>£Fi*T?**. 

KJ&te, 75 Mb-n^I (XV) Rtf (Ula) £J8V\ Comprehensive Organic Functional 
Group Transformation, 6: 639, 1995X&J. Med. Chem, 41: 271, 1998t|B^©^(C 

B^ ©MfiH 1 3 ^SiliCT b T Y(-C(-NR)NH-) fcig^t* S-fb^tt (Br) 

Y3&J-C(-C-NQi)NH-*C***f8Wb^% (lis) tt, TSXt^ (ma) (XV) 
£ ffl vi, Pharmazie, 50: 12, 1995X«US-5030738^$g fcffi*©#ffifc:fi£o T®G£T* 



R 21 R 22 



H 2 N' Y 
O 



H 

N^O-tBu a-X 



(XVI) (Hi) 
B^tf 7>/U z/y-eh^WM^tfo (Ht) te> J. Chem. Soc, PerWn Trans.l, 
1712-1720 (1975)* J. Chem. Soc, Perkin Trans.l, 1611-1617 (1994)R^Tetrahedron Lett., 
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33, 5209-5212 (1992)fcfBttCD#ft Klffio TfiifiT* -5 . 

*56W^*&»JST*fc«>©®fift'&'ft (ma), (nib), (me) Rtf (xi) fcJu 
R 21 R 22 (XHa) R 21 R 22 

p1 _ N H H iZ2k±Ml p i_ N -^VYd) - (ma) 

P HX^ X«_ (xnb) K hX^), W m &WL) * ' 

^ t3&hb (XVink) 

p2ooc ^ ^r^r p 2 ooc^f 5® -s^sr™ 



(xvnb) (xvmb) 

R 21 R 22 R 21 R 2 " 




(XVIIc) (fflc) 

JMWfc^tt (ma) , (mb) Rtf One) tt, ^ft^n#&T3 7 5 :Wb£$i (xvna) , 
(xvnb) XU (xvnc) £\ <b£^ (xna) x« (xnb) t. MfBH 5 

R 21 R 22 , A-X-B-COL 1 R 21 R a s R 21 P 22 



NH 

)„ 



M; p3 ^X>_ a-x-b-conhM 1 :" 3 . a-x-b-conhM 1 

(XIX) (XX) (XIa) 

Y^75HSTfe5^ (XIa) «ft£H^7^;Wb££fc<fc 084£ 
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f £ £ fife 1 R tf 2 fc^fftSSP 1 * P 2 RtfP 3 «> tffIB Tprotective 

Groups in Organic Synthesis (f|2J£)j fc|B*Snfc75 ^ *Xtt*^#*S/;U*© 

75 \^m(D^mit^^A7JV5^A^y>lZ^^M7tK^7s)Vy4^)VX 
\tX)V^=L)VM\t, 7s)V7 7~)VM<D**V> (Aldriclu *H) ^m-^Pn>&3c 

tm*m Kxmn&m znx^z-jsmz&'oxmmtz z. t&x%Zo &mtmu 
%m x-jwnu mmu mm. x\t. tsa^i© 
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^fi^©&&©«#fcjfc*bHu n^wfcw^snsAffl, ssbk m ~>p * 
<D&5im®m* tm&K mmk ^mm^^vx^r^^o 

mvx&mtz z. t %x%z> B 

fefcaoTttw a ^©phus^j, b&ih& mum* 

ii^igPjft-^©*^ lH©S#fitt, D #J0.0013&> £> 100 mg/kg, 

L/ < I40.1~ 10 mg/kgJ&*jiiST?& 0 , CXI* 1 ®T&3Vitt2 75S4 @fc#*tTK-5 
*T*. M&#£*1&1§£«, IB ©«!#&»* M^fc 0^0.0001/6^ 10 mg^kg 

mtc o »o.ooi^ e>iomg/kg£i b i @75M*»iHik:^^Ta#*r*. 
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*mmm\t* *m<Dmftm<Dm®v&z>%fm2 000-25745 i^e>^i« 

##001^?% Fmoc\t{9H-y)V^rU>-9-^)V)^ h^sti 

##00 1 a 

: A*1*->=1 : 3)bT, 3-75 jA-^UUy^J -^(723 mg)£#fc„ 
##00 1 b 

o-7S; 7i/~ ;W500 mg©v^PP;*^>7.4 mlJ&i&Kl^ P Pt-:/3^>^> ? *3 : - 
fc. »->>J*yjl/*7A^D7h^77^-(iiX5 : Jk^D->=l : 15) 
T*»MUT. 2-(t-^;i/^^^'>P+->)7ai-;i/7$ >(1.01 g)£#fc. 
##00 1 c ~ 1 g . 

##03 1 b fcKlflHcLT, ##00 1 c - 1 gO^-a-^SSitLxfe. 
##00 2 a 

##^2b^2 c 

##00 2 a tHO&lcUT, ##002 b02 c <ZMb£fe£§2»j£U*:, 
##00 2 d 

v u >-3,4-^^ >m. t m*mm<DM&<to*i}mwffii : T*9oftmnft u 
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2-£ p WO&>tt— )V^m \r\ MonatsheftefurChemie, 96: 182, 1965fBic©7j 
ttfcttoT* 2- (2-^DD7x-M;P7 7^V) 3fcJft*»*«jSbfc. 

x, 2-Q-i? uuy 3l-)vt $ j Atta# t Lxntc. 

Fmoc-^P U Fmoc-Pro-OH) 500mg<DS^ DD^^ >3ml^^^-fti^-^r 

- h D y- U >90 mgv tf U >>>0.07 ml,^DD^^>3 ml£iO;L3ra JIJ$ L fc„ 

IjTOflAIj! nn^JVATtftffibfco frtt«&*l*«BfcJ- 1- 'J 9A^)I 

>=1 :8)T*g§£l>T, (SpMl/^ ;V^^2-(N-(2-- h D7i-^)*M 
^E-Ol/JtiD U 5»-l-;fr/MMr5'l'- h(67 mg)£#fco 
##M6~9#XK3 5 

#5£M 1 0 

Fmoc-Pro-OH 500 mg. ^>i?Jl/7 5 >0.18 ml, BopM^721 mg&tf >>-f M 
)VJL^)VT S. >0.52 ml£ z?>7 D O ;* ^ >5 mlfc JD*., &fiT?2l5M408«#L;fc. 

so\ ##^j5i^^guT, 7;i/^-k>-9--r;i/^^;i' (s)-2-(N-^>^;k*j 

JW^^f )V)\*U U >>>#Jl/#*>/l/- b(669 mg)£#fc. 

1 1 ~ 2 4 

1 o tmm\zLx, 11-24 (D{t&m*&mLtzo 

2 5a 

Boc-Pro-OH50mgODMF2.3ml^tC:, %1$T. 1,2,3,4-X h 7 1 K P< V *J 'J 
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>31mg, DPPA0.08mK h U X^75 >0.10ml»^-x ^MX2^40^UWV 
tco UT, P^MStmmzmWLX, t-7^(S)-2-(lA3,4-xh7kKD<7* 
J U >-2--i frjl)V#-)V)\*U y ^S/fcJWfcfrS' V~ 1^(75 rag)£#fc„ 
2 5b 

###J 2 5a £ffl#fcUT\ ###J 2 5 b©fc£$j£SS!BLfco 
#*t#J 2 6 

x^jpxxx^^ijn^-io~-i5'C-e 1 o ftmmt®* 2-75 7 ^ Wx h y )i>*to 
-)V)^j)vn^)V\\i ny 5?>-i-*;w#>ift (9H-7;^i/>-9--r;i/^^;v)X7>^ 

#5t^J2 7~3 4Rtf 3 6 

###J2 6 t^lCbT, ##M2 7-3 4&tf 3 6©<t<&#j££0£Ufco 
###| 3 7a 

(s)-2-7$ y ^^jwtf a y ^>-i-^ji/^>m t-^;i/x7>^;woo mgoy-fe hx 

h 'J ;H0 ml^lr> h D^>-if >0.17 mlRtf^* 'J t7 A320 mg£ 

ira^.70 , CT20f^^Ji#U^. £jS^fc*£lPAT^Mx?;i,T«ffiLfc„ 

7^-(^x^;i/ : ^it>=l : 2)1?iiLT, (S)-2-([(2--hn7i^)75 
y ]*?-)V) y 5>>-l-#;W$>» t-^;PXXxM459 mg)£#*:. 
###J 3 7b 

(s)-2-*;i/ 5 )V tr n y 5; >-i-# t-y^wxx x ;w (j. org. chem., 56: 2624, 

i99iiE©©#&K:<fc y) fijg) > 2-7 5 y ^>^x h y 5?* Dn^ ><z>^£- 
*££iBT 1 h 'J 7* h+vThc^k^^*^- h 'J £ ASrin*., 

2 ommmwvtco Rjsm&®3m* nmvx, (s)-2-{[(2->7/7x-;v)7sy] 

###J 3 8 

(s)-2-t Hp^rv^^i/tfn y &>-i-%)v#>m t-^;i/xxxJK hU7i- 
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mmmwvtzo i»«bT, (S)-2-[(2-'>7y7i;^'>)/f^t 

###J 3 9 

Fmoc-Pro-OHRt/2,3-^t: K D-lH-f > F~;i/£l,2->^ P DI^>K»»U 
WSC-HaR^HOBt&lP^, &»T20«fMJl#bfc. 5«^W> *t§2JLT, 
(S)-2-(2,3-> J t H o-lH-< > H-;Wl-*^#=:^)t!D U > > >-l-*;W^>m (9H-7 

##0H 0 

##014 1 

3^4-7Mn7x;^r^>^n5 K127 mg©£ n ntf?;w*6 mtig&lC 
exo-(8-7lf D[3.2.1]*£ * >-3-*f >M vWfrttTMGl mg* 

^ V^a WlrXtf-JUTS >0.2 ml^ln^T^T— »^Ufc„ S^^JC10% 
mn&m* U r>A7K^^tn^TB^MX5 1 ;VT-afflLfeo^B^^t>ij:Tea^^ 

Z> h if7 - (^Xf;i/ : A+t>3 : 1) T«»bT, exo-8-7-!?-8-{[3-(4- 

It t-^;vxxx;Ki73 mg)*ffc. 

###|4 2 

###]4 1 t^fcbT, ###|4 2©<fc-£#j£§!l}£L£:o 
###14 3 

exo-(8-7tf tf^£ a [3.2.1]^ ? >-3--f ^JVA'S >$! t-^^l/XXT^OO 
mg©T-feh-hU;W5 ml»«K:3,4-5?^ DD^^yMD^ K260mg* #jt#U 
£A368mg, 3^^*U^A220mgSrjD^.T^MT-l}fe^#b/!:o £&*£lc:l&?D^ 

•«&U i*M"7^->^ixt«, ftttUT, exo-{8-Tlf-8-[(3,4-^ £ □ 
D 7 x^)^^]l:y^ D[3.2.1]:*£ * >-3--f;W#;Wt=- >M t-^X^T 
;V(513 mg)£*lfc 0 
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###1 4 4 

7tHD77>, 7t.h>^^>HR^>^75>?:ffiK Eur. J. Med. 
Chem.-Chim. Ther., 19: 105, 1984C*©*j*fc«£V>»S)0Tin««[fc^-t-^;i'5? 

h&jHJA> &fifcT3HM*#bfc. KJfcft&Bb&S* iUtT, (exo-8- 

.#%#J4 5 

(exo-8-^>i?;W-8-Ttf If ^ 0[3.2.1]^*>-3--f ;lO#JW^ >M t-^JlX. 
###J4 6 

(exo-8-y-tf tf a [3.2.1]*?? >-3--r jioftjwts >m t-^xxr^-jt 

X. \vL0-%-l(6-7)\>HrUl-7t? l/>-2--f^)^^;i/]-8-T1f Jf ^ D [3.2.1]^ 3? > 
###|4 7 

(S)-2-[N-(2-~ hD7xx:;V)*JW^-f ;i/]Vf DU ¥>%)V#>m 7)V*V>-9- 
•f JV^JVJLZ.^V 67 mg©DMF0.75 mti&ftClftU >>>0.03 ml€rllD^.> 

^Mttb'J7A«t, WBLfc. »75>ffl^nYhl/7^X*7 
h ^ 7^ -(MX^I/ : /\^>=i : 3)X*%HmVT. (S)-N-(2-X ba 
7 x X1J1/) If D U i> >-2-# )V#*V ^ F (22 mg)£#fc. 
###J4 8-6 3 
##004 7 t^lfcbt> ##094 8-6 3©fc£«*JBBSUfc. 
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##006 4 

(S)-2-[(2-->7/ 7xnjW)*Jl/A^;P]t!aU> > >-l-*;i'^>m (9H-7)V^U 

M«#bfc. RJ6»*IMaS, KlfiL'T* (S>2'-">7/i;dU^>-2-*J^^U-- 
U F**^ilM*toibT#fc. 
###|6 5-7 3 

###| 6 4 t bT, ##0!l 6 5-7 3 ©fb&ft&SBft bfc. 
###! 7 4 a ~ 7 4 k 

##0<J5#.tf4 7 i^HlfcbT, ##00 7 4 a~7 4 k©fc£4fc*SB6bfc. 
###17 5 

(s)-2-(i,2,3,4-5^h^t Hn-f v^y u>-2--f;i/*;^njU)trnue?>*;i/^> 

II t-^WXyWl/ 70 mg©>>£ DD^^ >2.1 ml^^fc, h U 7;M"D 

mo^nd^m. u*wswbfc. Rj&^fczk&jjp^-TTOx^-eatBbfc. # 

h^7 7^-(B^mx^;V)ifffils[bT, <s)-brnu >?>-2--ow 1,2,3,4- 

5=- t KnK V^r7 U >-2--T ;V >r h >(34mg)£#fc. 
###|7 6~8 5 

##007 5 tmmzlsT, ##007 6-8 5©fc£%*»j6bfc. 
###18 6 a 

|exo-8-[(6-^;i/^ni^7^ l^>-2--f M^M-l-'T^MvZ U[3.2.\pr2$ >-3- 
^T^LabT, exo-8-[(6-7;W^n±7^ U>-2--f Jl/)^^;l/]-8-Tif tf>-^ D[3.2.1] 

art? $ >-3--r ;w7 a >-imM*$k&®w t Lxntco 

##09 8 6b 

##0<J8 6 at«tt, ##0iJ8 6 b©{fr&1&£i!igb;fc. 
##0ij 8 7 

exo-8-[(6-7;P^-P^7^ l/>-2--f ;]/);* 3V14-8-7 If fcfS^ □ [3.2.1]^"^ ^>-3- 
-f;l/75>-M& lH-^>^/[d][l,3]^^U"> > >-2,4-^^->, HJX3\>KTS> 
RtflHF©ig£*j££i&T? 1 9W#tfc. £/&£MitU ffKx^tn-^ 
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^;p)^5";V]-8-7ifif'>^o[3.2.i]^^^>-3--f;W}^>if5 H**ft»ttfttb 

##011 8 8 

exo-8-[(6- 7 O T 7 ? V >-2--f W ^U]-8-7lf H ~> ^ D [3.2.1]^ ^ * >-3- 
^;V7S>x&g?:!££THF<K HJx^;K75>#£eT, ^7x^>7;*M 
>^ 5 y- hT^SUT> N-'>7y-N , -{exo-8-[(6-7;l'^-n^-y ^ l/>-2--T )V)*J- 
JV]-8-7 If If > 2 D [3.2.1] ^ £ * >-3--T } -O- 7 x =;i/-f V 7 V 7 2: 0# £ V 

###1 8 9a 

*SHbU 3^7 A7J1/5 A23 mg<£THFt^^ U (S)-N-[2-(2-:7*P ^)7i^ 

;i^PU^>-2-;fr;M^-tf-5 Ki40mg£in*.fc^ so'C-ei^Ji^bfco Kfom 

-7 b^77^ -(^mx^MT^iabT, (S)-2-{[2-{2-7"U)d)V)7 3L=.)V}7B. /} 

###18 9 b~8 9 g 

##0iJ8 9aWHbT, #%0U8 9 b~8 9 gOMMlfc. 
###J 9 0a 

7JW^>^H^ ((2S)t!P U i?>-2--f ;W)-N-[2-(t-7* h^^^^yP*^) 
7x^Jl/^^5 F171 mg^THF8ml^t7K^bU9 1 '7A7;P5X'7A40 

M^~>U*^;V7J^A^P"7h^7^- (^PP^^>:X^y-;W5:D 
TrffiUhT, 2-{[((2S)HP U -J>-2-^)V)^)V]7S. J j:7xy-;K47mg)£#fco 
###) 9 0b 

(S)-t!PUv ? >-2--l';KN-(2-^PP7xXjl/)^j;V^-t)-5 K500m^ HJ X3MU 
75 >0.6 ml&tf (Boc) 2 0 729 mg^v? P P ^ ^ >6 mlfcJn*., &i&T7l$MiK#U 
fco S««^Jn^^PP*;l/AT'attlbfco M^«*«thU7AT^ 
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$>m. t-^;vxxx;i/(7oi mg)£#fc. 

##00 9 0c 

(S)-2-(2-:7 o 0 71^^/^ )l>) t?P >J ^>-l-*;^>H t-»IXf 
;i/700 mg©THF 8 mlS^fC, *#Tn TK^-fb^" h U V A 104 mgSiB^fiT7lWfia 

;p : ^OPtJn;1/A=1 : 10)T^igbT, (S^N-e-^PP^x-JlO-NoWUt! 
O U ^>-2-*;P#^5 F(399 mg)£#fc. 
9 0 d 

l-[2-(2-k H P ; ¥->7xX;i/)T-fe5 L ;l']-4-^>^;l'tf^^^>556 mgOX^y — 

)VX^ B itVX. l-[2-(2-k KP*^:7xx;l/)7W;P]t;^^>(261nig)&#;fc. 
9 1a 

rl3|K©2-7;P^-D-6-^9 1 ;^7^ V>*^t bTffl IA EP-0351194-^^Em 

©7j^«ot, 2-^p^e^^;i/-6-7;^p^-7^ v>^m^\^tc. 

###J 9 1b 

M^2-yp ; t^^-6-y;i/^-Di-7^ i^Rtf&ifc* y sjasjiia, ^&£T20 

WFiwattfbfc. £&£«su -svWfrfty&zu-vYVyyj-xz.xmm- 

z>z.t\z£r), { i-[(6-7 uj-?t?v >-2-< ^ tf ^ ij >^ ji/ ) a ;p 

A*5 >m t-^l/X^xJl'&tSftHfcfc UT^fc. FAB-MS:359 (M+H) + c 
###J 9 1c 
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{ 1-K6-7 u j-7$u >-2-< ex y ~7 >-4--f ;u i * ;w\* s 7& t-7 
x> > 1-K6-7 jw* d^- 7 ^ v >-2--t ex y *j >-m* )vy 5 

$S&@# t LT*#£«, FAB-MS:259 (M+H) + . 
#%#J 9 2a 

(±Ht!n y 77-3-^f ;w>* ;w\*s. >m t-t/^xx^/nfeKH thxm 

-3-< ;W}*;Wt5 7& t-73\>UX7xJl'£gB£bfCo FAB-MS:345 (M+H) + . 
###J 9 2b 

d ^- 7 * i/ >-2-< ;to ^ e p y >-3--f ;wt s >- b fc e 

FAB-MS:245 <M+H) + o 
##00 9 3a 

i-[(6-^ Muyypv y-i-<i ex y 7 >-4-# >^x^x^ 

fcSBgbfco FAB-MS:316(M+H) + . 
###J 9 3b 

1-K6-7 o y 7 *? v >-2--r ;vo* ex y -7 >a-% >mx^;wxx t- 
jkdx^ y — ;ngjfcfci M*^b^- h y 7 A7K*gi££;bn*., MfcT4WFlffl»» u 
&. ^iii u , i-[(6-7;v^ d y 7 * u 7-2-1' ex y 7 7-4-* )v 

tf>m&&in&WfctLmt£o FAB-MS:288(M+H)\ 
##0!J 9 4a 

Arzneimittel Forschung/Drug Research, 30: 1051, 1980|Bflfc©;2; &tC#£o T\ 1-X 7 7 

ji/-2-x;V7 7x;v-iH--f s y»/-;w-5-*;p#>ife^^xx7-;v*»aBbfc. 

###J 9 4b 

i-x77;i/-2-7;P7 7x;mh-^ 5 ^ N /-ji/-5-*;i'^7^y ^x7x;i^©y 

* 7 -JM&fflft:3 7-ffc^^SJJB^fc^ KlfeTvffiL* y 7 A*iB^Tll$IB*SI 
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^)V7,)Vy 7 n;V-lH--f 5 # s J-)V-S-% )V$ >fifcfc#fc. FAB-MS:249 (M+H) + . 
##0J9 5 

)vs-y )v*ni-7?u y t &n.T 4 rasfS bx, i-[(6-7;p^ o -r 7 37 >-2--f 

W^MW) 5»-4-*-/l'*«jSbfc. FAB-MS:260(M+H) + o 
##0J 9 6a 

fcTioPSMJftttbfc. £j££«3iu 2-[(2-T5yx^)75y]^>7 , -h'J;w 

£$SfeB#:£bT#£:o FAB-MS: 162 (M+H) + . 
###J 9 6b 

^ h U J^iWtl/tifc. FAB-MS:188 (M+H) + . 
##M9 6 c 

4 M^{b7jC^-^^W>^R^^/-^©^^i!i^4 c C{C^S]b. 2-(2- 

>-l--f^Iit^^HXfJ^i6Sftttt#fc. FAB-MS:221 (M+H) + . 
##0J 9 6 d 

##0iJ9 3 b t^fclT2-(24^V^ 5^/'J y>-H^Iii!?^ifiift 
tbXlfc. FAB-MS:205 (M-H)"o 
9 7 

WO94/20473^^fg©##^j2-CfCtB^©^^fc^oT, 2-(-f 5 )V) 
SfcJ&*B&*»ifibfc. FAB-MS:189 (M+H) + . 
#5£#>J 9 8 

Monatshefte fur Chemie, 96: 182, 1965tEii©#i£fcfe T» 2-7 xXJl/TJI^ 7 — 
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;V£MBt£S5£Lfc. FAB-MS:230(M + ) o 
9 9a 

^3/;W*^5/*JRS»^^X^x;W**<t6lfttt»t UT#&. FAB-MS:235 

(M+H)\ 
##09 9 9b 

b tBHRfcbT, TrSsiT nA*3/JW**S/SfifA*»ft«5fibfc- FAB-MS:219 (M-H)-. 
###J 10 0 

J.Med.Chem,14:1054,197llBm©^«^T. N-(tf^U >?>-4-<;W)<>XT 
$ F— *£M&£$!i£bfc. FAB-MS .205 (M+H)\ 
##M 10 1 

g.7s / if u j^wi jHbLT#e>n^>N-(tf u y>-Hj^>X7s 

(±)-N-(t!^U -7>-M^>X7 5 H-fiiI^i61#tUT#fc. 
FAB-MS:205 (M+H) + . 
###| 10 2 

l-[(6-7 )V*U-)-7$V >-2--f ^) * ^1 U 3? >-4-'f ^75 >X&M&&t* 

kwsc-hcl HOBt&tf hUx^;V75 >£in;t, g.mzTi6mmimvit. R 
fK^^it, 7-fehxhu;^e>n^^bT, 4-({i-[(6-7;v^-a^-^^u>-2- 

IXrJ^ifel#tbT#fc. FAB-MS:470 (M+H) + , 
10 3 

i-[(6-7 ji/^- a ± 7 37 v >-2--f tr^ u >-4--f s >x$g&&Rtf 

> v;K2-/ 7 t x;mh-< s ?v-)V-s-% >m*B® t vxm 
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5K£§&j£Ufco FAB-MS:489 (M+H) + o 
10 4a 

t, (s)-2-({i-[(6-7;^p^7^ u>-2-'< )V)*^)V\ t'^u ^>-4-^;i/j*;w\^-f 

t!P U > 5 >-l-*;^>^ t-^^XXTvU/SaBSLfc. FAB-MS:456 (M+H) + . 
##0J 10 4b 

(S)-2-({H(6-7;i/^D^-7^ l/>-2--r;W)^9 1 ^]t!^U v>>-4--f mxm^ 

EfiSfcLT, (syn-[i-[(6-y)i*a±y? u>-2--( )V)^)V\\1^)^>-a-^ )V\ 

ED 1J ;Mfc*t)-3 Fz46»«[*»jSbfc. FAB-MS:356 (M+H) + . 

10 5 

exo-3-7 ^ y-8-^>> ? ;W8-71f tf P[3.2.1]:fr£ ^ 1 0 2 t.WSk 
<D75felCck D2-7xZm*fi^^t, N-(exo-8-^>^;W8-T1f lf->^ P 

[3.2.i]^-^^>-3--rjP)H7a:^;i/-2-*;i/*^5 Htbfc. z.n&jL*y-)v\z 
m%y. mM&a&t&ft^ N-(exo-8-rifti^^o[3.2.i]^-^^>-3--f ;p>H7x 

^;K2-*;V^^5 H— ^^^T^W^TXtbTtffe. FAB-MS:307 (M+H) + . 

£tt$!ii 

exo-8-[(6-7;i/^P^-7^ k>-2--f ^)^^]-8-71f t*^ D [3.2.1]^^ ^>-3- 
-f ;P7 5 >27 mg<D^^ P P ^ ^ >mmz >7UU h P 7 x^;i/23 mg> 0?^ 
7jC^hUOAl6mg*Jn^ 4O0-|a*#8L (S)-N-(2--hn7x^l/)KD'J>?> 
-fc#>MfcM*$ H22mg, h U X9^75 >0.03 ndSftlTtT, gi&T-lft8&#bfc. 

X^;i/ : A^>=1 : 6)T*ft{LT, (S)-Nl-{exo-8-[(6-7^^P^7^ b>-2--f 
)V)*?)\>]-&-7*?\Z>'>7 P [3.2.1]*? *>-3--r;l/)-N2-(2-X hn7xZJl/)t!D U 
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2U&0il2~3 4&tf3 6~5 8 

mnm i tmm\z tt, 2-34 w 36-58 ©fc^o&fciB&Lfc. 

&&S0il5 9 

(S)-N2-[2-(t-^?;P v 5 ^ v D * >07 x -;P]-N1- {exo-8-[(6- 7 P ^ 7 5> V 

>-2-<;u)^;P]-8-7if t*->7 o [3.2.1]^-^^ >-3--r ;pj tro y 5?>-i,2-^*;paR 

3r1f$ K22mg©> ? ^np^^>^txh77*5 i ;l/7>^^A7;^7'r H 
(1.0MTHFi§i&0.07ml)£}jnx.. 2l$IH»#l,&. Kft^tt^iDTLTimx^ 

D7 hU«^X*7A?n-7 h^^7>f-(^x^JV)T3liilLT, (S)-N1- 
(exo-8-[(6-7;P^n^-7^ W>-2WJW)^^]-8-71fe->^ P [3.2.1]:* 7 * >-3--f 
;i/)-N2-(2-k H P*^7xn;i/)bf P 'J ^>-l,2-^;V3H^5 K(19 mg)£#fco 
#U£#J6 0-6 2 

WJ1^5 9tMIIiaT, mMms 0-6 2#fc^|!j£$S!i£b;fc„ 
Hd£0iJ6 3 

exo-8-[(6-7;i/^P^-7^ k>-2--f;l')^^]-8-7if P[3.2.1];*7^ >-3- 

#;UA*S >g£ 7i ^;i/X7sT-;l'592 mgtT-fe NX h U ^20 ml©^^IC, (S)-2'- 
^7ytfPU^>-2-*;P#^-9-XU h*315mg, l^Tifk* ^7 P [5.4.0] 7>X 
7-7-X>223 mgS^T-fe h U ml©^^*jD^> ^&T?17lWjf 
R«**«ffiTTWSfbfc«, ^SM^X^MOOml^iOX., ?K IS»A«7KT? 

a=i/99) xnmt. 7v;vmi52mgt/^y-jv^jn^., «ffiTT?»jeuT, 

(S)-N2-(2- yJ y 7 x XJV>Nl-{exo-8-[(6-7;W^- P^"7 7 V >-2--f JV);* 3^V]-8-7 
*!f If z/t? P[3.2.1]*77 >-3-< ;V) HP U 3»-l>3?*^#**!J-5 F-7TjVm& 
-*fd«822mg*«lfi*ilttB#i: LT»fc. 
3fc»0!l3 5 &l£6 4-7 0 

^Jg^6 3i^CLT, HWJ3 5&tf6 4-7 OOfc^ftSKiSLfc. 
HJSfll 7 1 

39 



WO 02/18335 



PCT/JPOl/07321 



2-{[(S)-l-({exo-8-[(6-7;V^-a^-7^ U>-2-^ JW)^^;U]-8-Tlf \List> □ [3.2.1] 

9 $y Mtiyvn^MMuy z>>-2-ft)Vtf-)V)75. j x^;p 

X7.T-;P -7 VA»*341 mg©* * 7 -;i/5 ml^fC, 1 M*IMfctf- h U 7 A*# 
«0.7 irifciHTL MT3l^mtMm« Efcl MJjCfcfltf - h <J £ A*«?*0.7 rolfeUd 
*.T4fclBH*#Lfc. KJfci£fe:7k5 ml£iO;L, gtt&ftjBEttttU 
^*K!R3lMI^-f ^-f^->HP-20(H^b^) (zk/y*/-;i/=100/0~50/50) T 
*IS&bT, (S)-2-|[H|exo-8-[(6-7Jl/^D^-7^ W>-2--f jW)^^|/]-8-Tif HS*^ D 

[3.2.i]^-^^>-3--r;i/)^;vn ; e^;i/)trp y s?>-2-*^#-^]75 y 

h U 7 A&195 mg*#lfi*Sttia# t bT#&. 
M#!7 2 

2-75 ^-N-{exo-8-[(6-7;V^-a^-7^ V>-2--f;i/)^5 L ;P]-8-T1f P [3.2.1] 
^*>-3-f ;P)^>lf5 F300n^ 2-^DD^>X7^Tt Kl05mg, ifttt2tt 
Rtf 1,2-5?* D DX^>5ml©^tl^^t?l^K^^ h U 7-fe h^v'TK^b 

h'J7A*^30ml^in^, @figX^50mnfJl&iilU W&Sfc&lP&JfckTife 

5 A * P V h * ^ 7 ^ - (7 >^77|c/y * / -Jk/* p n Tfc^A =0.2/2 
/98) T?»»l/fc«, »Bfcx^tBh^^>OS^*jKd^¥HesUT, 2-[(2- 

* PP^>^)75 y ]-N-{exo-8-[(6-7;^0^-7^ P>-2--T ;l/)^^;i/]-8-7if 
tf ^ □ [3.2.1J:** * >. 3 -< >if $ H 187 mg£*S&#H#H <h bT#feo 
i»«7 3 

(R)-N-{exo-8-[(6-7;l/^n^7^ ^>-2--r;P)y^;V]-8-7if h*5>^ p [3.2.1]^* 

* >-3--T ;P) t!P U ^>-2-*;^^+)-5 K250 mgtDMF 8 ml<Dig-&tlfc2-^ h O 
7 xX;V»ifel31 mg, WSC • HQ 138 mgRl^HOBt 97 mg^MX, £STlll$IBMft 

^A=0/l00~3/97) 7?H}»bT#&tlfcB*£^^y-;H0mlfc»«¥b, 7? 
;WK57mg*iPAfc^ «Ji&g*-r*i:tfcJ;0^ (R)-N-{exo-8-[(6-7;M-p^:7 
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H»7 5 

(R)-N-{exo-8-[(6-^;i/^n^-7 ^ W>-2--f ;i>)*^l']-8-7 , if t* O [3.2.1]^ 
7 >-3--f tf D U 5>>-2.*/W**tJ"5 K250mg£7-fe h »J ;W8 ml©^%{C 

2-nhn7 x -;i/-f v h 124 m g £tn;L, ^T24 NFP^J»#bfco 

*;W>=l/99~2/98) TfflfKbfc. #e>tl7cJtfe^^14@#:«r^^y~;H0ml 
fc*«¥U 7V;l/®70rog£iD;lfc^ &J££@£U JWtSttRX^l/j^feJIgft 
fc^-frT, (R)-N2-|exo-8-[(6-^;i/^a^7^ V->-2--f ;V)^^;W]-8-7-tf t*>-^ n 
[3.2.1]^"^ ^>-3--OW-Nl-(2-~ h D7ai-;i/)t!D >J ^>-l>^*Jl/^^1J-$ F~ 

7 V ;Pm&164 mg£ jUtfe^ £ UT#fc, ■ 

HJS^7 6 

mgRTf2-7*~)V£MMMl20mg&m[:* : ?l'>3wl\zmBl<. ^tl^WSC • HC1 
140 mg, HOBt 98 mg&tf h »J >0.25 ml^iP^., ^i&fclTl6l$fiaJI#b 

fee E^lc:^^7K^^h'J^A7K^3ml*2raAfco *r*8SJf £#I*U *a 

v tz. m e> n^s^ 7-t h x h u £ wssn ux#feiifi^^ i65 mg ® -5 © 

110mg^^X^;H0mlRlK^^y-;H0 mlK:*#U 4 M&fcjfcat-BFB&X^ 

;v^o.2mi*Jnx.> ^is*@5Sbfc. f&6nfc»«E&^^/-;v-Bifcx5 i ^& 
??& A vx, n-{ i-[(6-7;w^- p ± 7 ? v y-2-4 \l * u > 5 >-4-< tf 

7-9 8 
«0J9 9 
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Organic Reactions, XH, 356 (1962)fB«©;frfefcffiV\ l-sOi?)V-N-{l-[(6-7 
»/— ;K5-*;V^^-tr5 H400 rag©^^/— ;i/8 ml-THF8 mtig^^fciiPJ©^ 

□ ^ 7 & v >-2--r ;io ;* y >-4--f ;p } -iH--f 5 yy—jv-s-x ;i/#=M* $ 

H30mg^4Sfe^^tbT#fco 
HJS^J 10 0 

N-(exo-8-71f P[3.2.1]^-^^>-3--f;i/)k*7xn;K2-*;^^rlJ-5 
g£&370 mg©T-fe h - h'j;H0 ml^t2-^P ; e^^-6-7^a^7^ 
258mgRtf^#y7A450mg£iD;l, MfcT 1 B«#l/fc.-. R^^fn^M 

h y £ A**«*in^.fc«» @^mx^;n?tttiiufc. mmm*ma-&&fo , v 

©£cLfr&, »SES^^y-;^6l?*SJIbT, N-{exo-8-[(6-7;i/^n^-7^l^> 

-2--r )V)*3-M-%-y*?\L s yz D[3.2.i]^-^ ^ >-3--r ;h if 7x=^-2-*;w5*-y-5 

^£00 10 1 

N-y77 -N , -{exo-8-[(6- 7 P 7 * 1/ > -2--< ;W) ;* ^]-8-7 if ¥^5>U 
[3.2.1]t^^>-3-<JH-0-7i-M V7W-786 mg, (S)-2'-^>7; b°a U ~7>-2- 
# 'J K43 mgRtfDMF 0.5 ml©^t)^100 < CT2^^ji^b^:. ftf^ 

gttsrau #&nfeBifi&^y*v;i/*7A^DTh^^7^- 

//7no*;i/A=l/99~4/96) tiStt, (S)-l-(N->'Ty-N'-{exo-8-[(6-7;i/^- 

n^-7 * v- >-2--r ;V)^^;V]-8-7if tf P[3.2.i]^-^ ^ >-3-^f ;V)*;v;is 5 H 

-f iV)-N-(2-y7y 7x~JU)t!n >J -7>-2-#;i^^1*5; K47mg£&fe#llttH#: 
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mmm 1 o 2 

2-7 x.-)V£M.mmOO mg© b)VX>\0 ml^^^DPPA 0.45 ml&tf h U X^;l/ 
75>0.28ml£^fiTlSTU 100 < CTl5^P B 1it#UfCo S^*50'Cfc^bfc 
\-[{6-7 )\>*Ul-7 * U>-2-i tf^U S^>-4-*-;W350 mgfctPTL 

7 >f — (* * y o n^;i/A=2X98)lr*f Sbfc„ ^StlfcHfrfcltlfcx^ 
;H0mlfcJg#PU 4Mififl37K*-»KX5 1 ;l/»atlinl*JlPA.fc«, JWi*«3cUfc. 
M £ 7 -fe h X h >J ;W-»«x^3ft» SS^LT, If 7 ZZJI/-2-* JWt £ >flft 

Hqs-yMui-y* u>-2-^ w?)V\W) v>-4--( )Vjlt.^)v -&&&440 

mm 103 

(S)-l-<{eKO-8-[(6-7;W4-D f" 7 ^ 1/ >-2--f ^)V]-S-71f tfv^ O [3.2.1]^- 7 
py-S-^ M-ft^A^-i )V)\iUVz?>-2-*l)l#>n t-7^JlXX 7^96.3 mgCPS? 

gfll&BSLfc. £S*£t;:v7Da*7>5.0mK BopfitliS97.3 mg, 1-7 
>75 >&£tt48.8 mgRtf iM V 7°U H;i/X^;VT5 >0.20 ml^iD^T 
S^t^TK^T h U 7 ATK^^jJB^Tg^mx^VTjffi 

(S)-N2-(T y-\-^ )Vym-\&xo-%-[{6-y )V^u±y ^v>-2-^( )V)^j-)Vy^- 

7 if D[3.2.1]:*7 ^ >-3--T ;V} tTD U ^>-l,2->?^;l/^^1^5 F(102 mg)£ 

£%0!I1 0 4RtXl 0 5 

0 3E«©*fetRI*fc:UT^J6Wl 0 4S(ll 0 5©^**»jg 

^li&0U 0 6-109 

hwj i o 3 msmmm 5 9 satto^ t k«k: ut, 106-109© 
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mmw 1 1 o 

3-k HO^rS/#l7K7^;Um0.91gi:THF10nil©^tllC> fc&TTtf^U i?>1.2 
P P A =0.2/2/98~0.4/4/96)T*ff 02 It, ~>-2-( fc^ U 

^;i/jK-;i/)^m#mt2-t FP*v-6-(tr^u i»-i-ij)v&—)V)&MMWt<Dm& 

$J768 mg*Wfi»tbt§fc. #e>nfcjg^-teOmg, exo-8-[(6-^;^n 

^-7^ i/>-2--r;v)^^;U]-8-Tif h->^ pp.2.1]^-^^ >-3-^;pt5 

300mgRt^DMF3ml©^^(C, HOBt 125 mg, WSC • HC1 209 mgRU h U X^W 
TS>0.35ml5:Jn^ ^aT17««HH»#Ufc. R*»fc»»R»^^- h U A* 
^^30ml*iPA, Mx^;W30mlT3HiamUfco W«HJi£zk, fi^lft«DjCT?JB 

k>j y y 4 j -ji//^aa»ji/A=3/97)TiitT> 

N-(exo-8-[(6-7^P±7^ W>-2--f ;i/);WU]-8-71f t£~>£ P [3.2.1]:* £ 9 >-3- 
-f JW-2-t h*P^r->-6-(tf^U^>-l-*J^x;i/)^>XT5 H69 mg£«£#H 

##^J1 a~9 0 ©<b^©«ligR^%aft:#W^*-^Mm^JS^I 1 ~ 1 1 

^*jRfi*at>©tttt»0«ft**"r. 3,4-Cl 2 tt3,4-^^PP^^T. 
Ph : 7xZJK Me : tWK Et : X^Jk iPi : 2-7"Ptf;K Bn : ^>>Mk Ac : 
y-fe?;k Ms : ^^>7>;l/^x;k cHex : S^P'MfS'Jk TBS : t-7?-)V5?*?- 
JKVUJk Bocrt-r/h^^fcJk REx : Ex : MH6M^. Cmp : 

4t£®&f%s Str : «tjg5k Pos : ag-&#B» Sal : % : 7 D ; HQ : £ 

44 



WO 02/18335 



PCT/JPOl/07321 



gg£ ; Ma : "7W >Mt& ', Fu : ; Ox : ->a^&i& ; R^ttRrt^t© 

JttUfcSSU ffil^L^ 2HaKfc3S!fe£*3Bft*r5.), Dat : ftSft^tttttt (FP : 
FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EA : 7C^^#fffi(%) (Cal : ff^H I Fnd : 
£«a*)» NMR1 h;V (DMSO-d6,TMSF*9g|5^2p) ©tt^ftfct!- 

?<D6m. NMR2 : jRffiSt***^* Wl> (CDCb,TMSrtaWUP) ©ft^Wfc tf- 
^<D«tt, MP: CC)). 
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*1 



REx 


Str 


Dat 


la 


HO^v^NHo 
^Cl 


MS(m/z) : 143(M") ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm -1 ; NMR2(300 MHz): 4.02(2H,brs), 4.60(lH,s), 
6.14(lH,d,J=8.7),6.26(lH,s),7.07(lH,s) 


lb 


OTBS 


MS(m/z) : 223(M*) ; IR(neat) : 3472, 3378. 2955, 2930, 1613, 

15U5, 127/, 1227, VzO, oio, /oj, /4J Cm , INMK^jUU 

MHz):0.24(6H,s),1.02(9H,s),3.50(2H,brs),6.59-6.83(4H4n) 


lc 


Me 

^OTBS 


MS(m/z) : 237(MT) ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm" 1 ; NMR2 
(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3Hts), 3.67(2H, 
brs),6.53-6.71(3Hjn) 


Id 


TBSO^Me 


MS(m/z) : 237(M*) ; IR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm' 1 ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H^), Z12(3H,s), 3.33(2H,s), 6 54 
(lH,s), 6J5(2H,dJ=10.5) 


le 


TBSO^CI 


MS(m/z) : 257(M1 ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263, 944, 839, 781cm' 1 ; NMR2(300 MHz): 0.17(6H, 
s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2Hgtn), 6.79(lH,d, 
J<=2.5) 


If 


TBSO'^N0 2 


MS(m/z) : 268(M1 ; IR(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm" 1 ; NMR2(300 MHz): 
0.19(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71(lH,dJ=9.0), 
6.90-6.96(lH,m), 7.49-7 .54(lHan) 






MS(m/z): 237^0: IR(neat): 2954, 2857, 1701, 1469, 1418, 
1254cm 1 : NMR2(300 MHz"): 0.20(6H,s). 1.01(9H,s), 2.04 


lg 


TBSO 


(3H,s), 3.58(2H,brs), 6.28(lH,dJ=7.8), 6.33(lH,d,J=7.8), 
6.86 (lH,ddJ=7.8,7.8) 


2a 


<0-PC0 2 H 

o 


T7KJ • OOO 


2b 


(£>^P CD 2 H 

o 


FP : 274 




o 


FP : 248 


2d 


<JJ-P C0 2 H 
Q 


FN : 233 


3 


Q-s co 2 h 


PAB-MS:264 (M 4 ) 


4 




FP : 248 
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5 


0 2 N H 
^ (_}JFmoc 


MS(m/z) :457cm 4 ); IR(neat): 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm 1 ; NMR2(300 MHz): 1.82-2.38 

/ATT _ \ O trr\ O A /ATT \ A AO it ^"O /ATT \ r\r» T r>/* 

(4H^n), 3.52-3.84 (2H,m), 4.08-4.68 (4H^n), 6.98-7.83 
(HH^n), 8.19-8.28 (lH^n), 8.78 (lH,br s) 


6 


Me QJFmoc 


MSCmfc):44O0**): lR(neat): 3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm- 1 ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (2Hm), 4.164.78 (4Hm), 


7 


d 


C'^JIFmoc 


MS (m/z) : 481(M1 J IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1 128, 1090, 1035, 990, 908, 764, 742 cm' 1 ; NMR2(300 
MHz): 1.90-2.25 (4Hm), 3.38-3.68 (3H,m), 4.28 (lH,br s), 
4.43 (lHm), 4.62 (2H,m), 7.15-7.45 (9Hm), 7.61 
(2HAJ=7.4),7.76 (2H,dJ=7.4), 8.55 (lH,brs) 


8 


d 


F ^JJFmoc 


FP: 456 


9 




& 

}" N Y 0 
<_NFmoc 


FP: 472 


10 


BnNH^O 

^jJFmoc 


MS(m/z) :426(M T ); IR(neat): 3345, 2962, 1675, 1560, 1424 
1332, 1261, 1132, 1091, 1028,740 cm' 1 ; NMR2(300MHz)! 
1.62-2.14 (4Hm), 3.36-3.72 (2Hm), 4.14-4.58 (4Hm), 

-7^4=7:82tt3fitm) 


11 


PhNH^O 

^JSlFmoc 


MS^afz):412Q^)l TR(neatV.3315,2883, 1696, 1602, 1196, 
1121,986,909,758,740 cm ; NMR2(300 MHz): 1.60-2.12 
(4H,m), 3.36-3.72 (2Hm), 4.16-4.62 (4Hjn), 7.04-7.82 
(13Hjna) 


12 


B 


r H 

^_J4Fmoc 


MS(m/z) :490cm 4 ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm' 1 ; NMR2f300 
MHz): 1.87-2.52 (4Hm), 3.38-3.76 (2Hm), 4.07-4.65 (4H, 
m), 6.92-7.86 (llHm), 8.34 (lH,dJ=8.0) 


13 


Ql H 

f_NFmoc 


M${TQ/z):mwf)\ IR(neat) :3385,3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm' 1 ; NMR2 (300 MHz): 
1.86-2.58 (4Hm), 3.36-3.77 (2Hm), 4.06-4.66 (4Hm), 
6.98-7.84 (HHm), 8.30-8.40 (lHm) 


14 

If- 


MeC 

C 


) H 

<Q\IFmoc 


MS(m/z):442(M + ); IR(neat):3314,3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm' 1 ; NMR2(300 
MHz): 1.88-2.56 (4Hm), 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lHm), 6.90-7.84 (10Hm), 8.30-8.44 (lHm) 


15 


?r H 

(T N T 0 

^JFmoc 


MS(m/z) :490cm 4 ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm' 1 ; NMR2(300 
MHz): 1.87-2.52 C4Hm), 3.38-3.76 (2H,m), 4.074.65 (4H, 
m), 6.92-7.86 (llH,m), 8.34 (lH,d,J=8.0) 
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16 


F 3? H 

0T N T° 

/>JFmoc 


MS(m/z) : 480CM*) ; IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758, 741 cm' 1 ; NMR2(300 
MHz): 1.86-2.50 (4H,m), 3.38-3.76 (2Iim), 4.08-4.64 (4H, 
m), 7.08-7.84 (HH,m), 8.08-8.32 UHm) | 


17 


H 

r^^^N 0 

<_F™c 


MS(m/z) :4900m*); IR(neat): 3327, 2893, 1703, 1678, 1490, 
1430, 1129, 815, 761, 737 cm , NMR2(300 MHz). 1.81- 
2.16 (3Hm), 2.44-2.64 (lHUn), 3.34-3.80 (2H,m), 4.10-4.62 
(4Hm), 7.22-7.84 (12H,m) 


18 


iPr h 

^ QiFmoc 


MS(m/z):454(M T ); IR(neat): 3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 9U9, ly* cm , jnmj^^juu jvuiz;. i.uj- 
1.30 (6Hm), 1.85-2.30 (3H,m), 2.51-2.67 (lHm), 2.93-3.13 
(lH^n), 3.38-3.70 (2H,m), 4.13-4.62 (4H^n), 7.02-7.44 (7H, 
m). 7.46-7.87 (5Hm) 


19 


H 

Br Or%° Fmoc 


MS(m/z):490(M*); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 am 1 ; NMR2(300 MHz): 1.80- 
2.64 (4Hm), 3.34-3.78 (2H,m), 4.00-4.62 (4Hm), 7.06-7.86 
(12Hm),9.29(lH,brs) 


20 


f H 

JL Kl 

Cy N t° 

^ QIFmoc 


MS(m/z):430(M + ); IR(neat): 3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm , NMKZ{o{jU MxiZ). 
1.84-2.62 (4Hm), 3.24-3.68 (2H,m), 4.04-4.64 (4H,m), 
6.96-7.88 (llH^n), 8.23-8.33 (lHm), 9.14 (lH,br s) 


21 


OTBS 
QJFmoc 


MS(m/z):542(M + ); IR(neat): 3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm 1 ; NMR2(300 
MHz): 0.27 (6H,s),0.95 (9H,s), 1.88-2.44 (4Hm), 3.38-3.74 
(2Hm), 4.084.56 (4H^a), 6.78-7.94 (10H,m), 8.30-8.70 
(2H,m) 


22 


H 2 N H 

ifr N Y° 

^ (JvJFmoc 


MS(m/z):427(M T ); IR(neat): 3375, 2889, 1698, 1455, 1298, 
1199, 986, 844, 745 cm" 1 ; NMR2(300 MHz): 1.87-2.50 
(4Hm), 3.38-4.06 (4Hym), 4.16-4.60 (4H^n), 6.66-6.80 (2H, 
m), 6.95-7.05 (lHm), 7.16-7.45 (5Hm), 7.52-7.65 (2Hm), 
7.68-7.84 (2Hjii), 8.37 (lH,br s) 


23 


01 j^NFmoc 


MS(m/z):474(M + ); IR(neat): 3333, 2943, 1696, 1683, 1523, 
1447, 1421, 1257, 1171, 1038, 756, 741 cm" 1 ; NMR2(300 
MHz): 1.22-1.72 (4Hm), 2.22-2.37 (lHm), 2.66-2.93 (1H, 
m), 3.84-4.92 (8Hm), 7.16-7.44 (8Hm), 7.48-7.62 (2Hm), 
7.70-7.79 (2Hm) 


24 




MS(m/z) : 310(M1 ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm" 1 ; NMR2 
(300 MHz): 2.37-2.42(4Hm), 3.46(2H,s), 3.59-3.67(4Hm), 
3.70(2H,s), 6.78(lH,a=7.3), 6.92-6.95 (2H^n), 7.14(lH,t, 
J=7.9).7.20-7.34(5Hm),9.74(lHs) . 


25a 


QIBoc 


MSCm/z^OfM*); lR(neat):2977, 1696, 1682, 1454, 1435, 
1401, 1365, 1165, 1124, 927,753 cm" 1 ; NMR2(300 MHz): 
1.31-1.47 (9Hm), 1.78-1.47 (4Hm), 2.82-3.04 (2Hm), 
3.38-3.94 (4Hm), 4.58-4.88 (3Hm), 7.06-7.24(4H^n) 


25b 


Cl (J 1800 


MS(mfe):338(M*); IR(neat): 3306, 2978, 1683, 1540, 1395, 
1246, 1164, 921, 752, 733 cm" 1 ; NMR2(300 MHz): 
1.18-1.58 (9Hm), 1.74-2.48 (4Hm), 3.16-3.60 (2H,m), 
4.10-4.76 (3Hm), 7.10-7.54 (4Hm) 
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NC H 

Or 


FP:438 


27 


NC H 

rN^N 0 


FP : 452 


28 


EtO H 


FP : 335 


29 




FP : 363 


30 


H 2 NC0h 

^JNBoc 


FP : 334 


31 


NC H 

S Q^lFmoc 


FP : 444 




/"\ h 




32 


K=/ (_NFmoc 


FP : 464 


33 


PI H 

^ QJFmoc 


FP : 448 


34 


Me H 
M KK r\ 

<rx° 

^ QJFmoc 


FP : 417 


35 


M S H 
NC (jJFmoc 


FP : 442 


36 


F a9 H 

fT N T° 

N ^JNFmoc 


FP : 482 
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37a 




MS(m/z) : 321(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.45(9H4n), 1 .76-2.01 (4H,m), 3.04-3.69(4H,m), 
3.98-4.17(lHUn), 6.61(lH,m), 6.97-7. 19(lH^n), 7.27 (lH,t, 
J=8.5). 7.30-7.45(lHm), 8.03-8.20(Him) 


37b 


N ? H 


FP : 302 


38 




FP : 303 


39 




FP : 439 


47 


0,N h 


MS(m/z) : 235(KT) ; IR(neat) : 3360, 3215, 2972, 2871, 1694, 
1608, 1503, 1434, 1339, 1146, 744 cm" 1 ; NMR2(300MHz): 
1.73-1.85 (2Hm), 2.00-2.32 (3H^n), 3.05-3.20 (2Hm), 3-94 
(lH,ddJ=4.9^.3), 7.14-7.22 (lH^n), 7.60-7.68 (lH^n), 
8.17-8.24 (lEm), 8.82-8.87 (lHm), 12.19 (lHbrs) 


48 


BnNH^O 


MS(m/z):204(MO; IR(neat):3313, 1698, 1540, 1451, 1419, 
1353, 1121, 909, 759, 736 cm 1 ; NMR2(300 MHz): 1.67- 
2.25 (4Hm), 2.82-3.04 (2Hm), 3.77-3.84 (lH^n), 4.42-4.47 
(2H,m), 2.82-3.04 (2H,m) 






MSfo/z) : 190(M1 ; IRftieat) : 3304, 3060, 2935, 1667, 1489, 


49 


PhNH^O 


1446, 1371, 1257, 1193, 925,732 cm' 1 ; NMR2(300 MHz): 
1.63-1.82 (2H^n), 2.10-2.30 (2Hm), 2.94-3.14 (2Hm), 
3.80-3.88 (Htm), 7.23-7.40 (5Hjn), 9.76 (lH,br s) 


50 


Br H 


MS(m/z) -.2680^0 ; IRfneat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025, 751cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3EUn), 3.02-3.18 (2Hm), 3.92 
(lH,ddJ=4.9,9.3), 6.92-7.02 (lHm), 7.27-7.36 (lH^i), 
7.51-7.57 (lam), 8.43-8.47 (lHjn), 10.47 (lH,brs) 


51 




MS(m/z) : 224(M1 ; IR(neat) : 3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035, 752 cm" 1 ; NMR2 (300 MHz): 
4.67-1.89 (2H^n), 1.92-2.31 (3H^a), 3.00-3.18 (2Hm), 3.92 
(lH,dd^=4.9,9.1), 6.97-7.08 (lHm), 7.22-7.40 (2Hm), 8.47 
(lHdJ=8.2), 10.47 (lH.br s) 


52 


MeO h 


MS(m/z):220(M + ); IR(neat): 3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028, 751 cm" 1 ; NMR2(300MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3Hm), 2.96-3.13 (2Hm), 3.82-3.91 
(4H,m)» 6.84-7.08 (3H^n), 8.39-8.46 (lH^n), 10.10 (lH,br s) 


53 


Br H 


MS(m/z):2680r); IR(neat): 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025, 751 cm" 1 *, NMR2(300MHz): 
1.68-1.89 (2H^n), 2.01-2.29 (3H^n), 3.02-3.18 (2Rjn), 3.92 
(lH,ddJ=4.9,9.3), 6.92-7.02 (lHm), 7.27-7.36 (lH^n), 
7.5 1-7.57 (lH,m), 8.43-8.47 (lHjn), 10.47 (lH,br s) ! 
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F AJLo 
u <> 


MS(m/z):258(Ml; IR(neat): 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035, 763 cm" 1 ; NMR2(300MHz): 
1.71-1.83 (2H^m), 2.00-2.28 (3H,m), 2.97-3.15 (2H^n), 3.91 
(lH,dd,>4.7,9.3), 7.18 (lH,tJ=7.7), 7.50-7.63 (2Hm), 8.43 
(lH,d,J=8.5), 10.53 (lH,brs) 




H 


MS(m/z):268(M T ); IR(neat): 3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm' 1 ; NMR2 (300 MHz): 
1 66-1 83 C1H mi 1 R4-2 09 C2H ml 2 16-2 29 flHjn") 
2.93-3.14 (2Hjm), 3.85 (lH,dd,J=5. 1,9.1), 7.40-7.46 (2Hjm), 
7.49-7.55 (2H,m), 9.79 (lH,br s) 


56 


il?r H 


MS(m/z) : 232(M^ ; IR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102,756 cm" 1 ; NMR2(300MHz): 1.27 

(3H,m) 3.92 (lH,dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
ddj=l. 5,8.2), 9.99 (lH,br s) 


57 


H 


MS(m/z):268(M0; IR(neat): 3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm" 1 ; NMR2 (300 MHz): 

1 1 OO /OXX ™\ 1 tV7 O OO /OTJ m\ 9 OI 1 H tttl 9 Q<\ 

l.oo-i.oz (ztLjn), l.y /-z.zo (jidynaj, (zrL,m,), o.od 
(lH,d<y=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH^n), 
7.83-7.87 (lHjn), 9.80 (lHbr s) 




F H 


MS(m/z):208(Mi; IR(neat):3265, 2945, 2870, 1674, 1618, 
1523, 1455, 1255, 1101, 753 cm" 1 ; NMR2(300 MHz): 1.64- 
1 RS fOVI m\ 1 00-9 30 f"W ml 9 9R-3 1 5 f2H mi 3 90 HH 

ddj=4.9,9.1), 6.98-7.18 (3Hm), 8.36-8.46 (lHm), 10.07 
(lH,brs) 


59 




MS(m/z):320(M + ); IR(neat):3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm" 1 ; NMR2(300 MHz): 0.29 
VprijS J, 1 .u*nyxi,s ) 9 1 .OO- 1 .5^{zxi,mj, 1 .yo-z. 1 Z^Zn^mj, Z. ID- 
^30.(1H,m),2.93=3^0-(2H,m)^83-3^XHi,ddjB5A9-l)>- 






6.78-6.99 (lHm), 8.44-8 52 (1H, m), 10.13 (lH,br s) 


60 




MS(m/z) : 205^0 ; IR(neat) : 3347, 2968, 2874, 1673, 1518, 
1456, 1303, 1198, 1157, 986, 749 cm" 1 ; NMR2(300 MHz): 
1.70-1.88 (2Hm), 1.98-2J32 (3H^aa), 2.95-3.16 (2H^n), 
3.84-4.06 (3H^n), 6.74-6.85 (2Hm), 6.99-7.08 (lHjaa), 
7.18-7.30 (2Hjm), 9.60 (lH,br s) 


OI 




MS(m/z):252(M + ); IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1 127, 1051, 868, 750 cm -1 ; NMR2(300 MHz): 
1 32-1 64 <4Hmi 1 72-1 87 HELml 1 94-2 06 HHrni 
2.18-2.30 (lHm), 2.61-2.75 (lH^a), 2.97-3.08 (lH^a), 
3.20-3.33 (lH,m), 4.53 (2H,drf=6.0), 7.18-7.40 (4Hm) 


oz 


(J4Lo 


MS(m/z):218(M + ); IR(neat) -.3266,2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm" 1 ; NMR2(300 MHz): 1.73-1.92 
(2H^i), 1.99-2.32 (9Hm), 2.97-3.16 (2H^n), 3.92 (lH,dd, 
J=4.9,9.3), 7.07 (3H,s), 9.18 (lH,br s), 


63 


Q-nLo 


MS (m/z) 259(M") ; IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm" 1 ; 
WMKZ(3UU MHZ). 1. /Z~l.yo (ZxtJR), Z.uy-Z.*H> (5r\ 9 Tf\) 9 
3.32-3.15 (2H^i), 3.94 (lH,dd^=5.3,8.6), 7.13 (lH,tJ=7.3), 
7.35 (2H,d J=7.4), 9.55 (lH,br s) 


64 


NC H 
&% 0 H 


FP : 216 
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65 


NC \ 
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Me 


Lo 


FP : 230 


66 




FP " 234 


67 


NC H 


FP : 250 


68 


NC J 




FP : 222 


69 




FP : 242 


70 


Ql H 


FP : 226 




Me h 




71 




FP : 195 


72 


NC QIH 


FP : 220 


73 




FN : 258 


74a 


OMe 


tLo 


MS (m/z) :234(NT): IR(KBr):3328, 3080, 2975, 2955, 1669, 
1543, 1430,774cm" 1 ; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH^a), 2.81-3.02(2H,m), 3.69- 
3.72(lH^n), 3.83(3H,s), 4.42(2H,d,J=6.0), 6.84-6.92(21^), 
7.21-7.27(2Hm) 


74b 


hn5^ 


<> 


MS(m/z) : 229(M") ; lR(KBr) : 3217, 2969, 1658, 1587, 
1529, 1415, 1092, 750cm" 1 ; NMR2(300 MHz): 1.72-2.00 
(4H^m), 2.06-2.31(2H,m), 3.02-3.18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.16-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lH,brs) 
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74c 


Q*|0 

CNH^jgH 


MS(m/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm -1 ; NMR2(300 
MHz): l.69-2.00(4Hm), l.99-2.30(2H,m), 3.02-3. 19(2H, 
m), 3.90(lHja), 6.60(lH,s), 7.l4-7.24(3H^n), 7.91-7.99 
(lHm),9.05(lH,s) 


74d 




MS(m/z) : 2lO(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm-' ; NMR2(300 
MHz): 0.81-0.98(3Hm), 0.98-2.27(1 3H,m), 2.83-3.18 (1H, 
m), 3.29-3.53(2Hm), 3.68-3.78(lH^n) 


74e 


MeO ^ 


MS(m/z):254(M ir ); IR(neat): 1685, 1590, 1520, 1459, 1306, 
1169, 1027cnT ; NMR2(300 MHz): 1.75-1.82 (2HUn), 2.00- 
2.25(3Hm), 2.95-3.18(2H^n), 3.81(3H,s), 3.91(lH,dd,J= 
8.4,4.5), o.3o(l.H,d,J=y .5), I.Zi (1x1,0, J-y.3J, 8.1o(lJH^S;, 
10.45(1H,S) 


74f 


Me 

Q-H o 

TBSO >Aiviu 


MS(m/z) : 334flvf) ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838, 782cm -1 ; 
NMR2(300 MHz): 0.21(6H,d,J=8.7), 0.99(9Hm), 1.71-1.88 
(4H^n), 2.20(3H,s), 2.98-3. 13(2Hm), 3.89 (lH,d(V=9.3, 
5.3), 6.69(lH,d,J=7.8), 6.82(lH,d,J=7.5), 7.00(lH,M=8.0), 
9.18(lH,s) 


74e 


Me H 
TBSC^ (JIH 


MS(nvz) : 334(M7) I IR(KBr) : 3275, 2956, 2932, 2oDy, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm" 1 ; NMR2(300 MHz): 0.17(6H,s), 0.99(9H,s), 
1.70-1.88 (4Hm), 2.2l(3H,s), 2.96-3. l4(2Hm), 3.89 
(lH,d<y=9.0,5.0), 6.66(lH,s), 6.67(HW=8.l), 7.82 
(lH,(U=8.l),9.6iaH,s) 




CI H 


MS(m/z):239(M*); IR(neat):34l9, 1635, 1541, 1418, 1306, 
1045cm" 1 ; NMR (300 MHz, CD 3 0D): 1.66-1.74 (2H^n), 


74h 




X94-2T17(4Hm), 2.42-2.54 (lJtl^n), 3.22-3.40 (ZH^n), 4.42 
(lH,bitf=6.9), 6.72 (lH,dd,J=8.4,1.5), 6.88 (lH,brs), 7.29 
(1H,(U=8.4) J 


74i 


TBSO ^ H 


MS(m/z):354(M T ); IR(neat):2929, 1584, 1508, 1458, 1422, 
1297cm 1 ; NMR2(300 MHz): 0.22(6H,s),0.97(9H,s), 1.74- 

t O O /AT T \ O r*Tk O OrV/OTT \ O AO Q 1 T/ATT Q AA/I TT JJ 

1.82(211^1), 2.00-2.30(3Hym), 2.yeXJ.17(2ri^n),3.yU(lii,dd, 
J=6.3,5.0), 6.51(lH,ddJ=8.4,2.7), 7.18(lH,dJ=8.4), 8.10 
(lH,dJ=2.7), 10.38(lH,brs) 


/4J 


PI H q 
HO"^ QJH 


MS(m/z) : 2400^0 ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm" 1 ; 
NMR2f300 MHzV 1 63-2 22(5Hjn) 2 95-3.20flHm) 3.87 
(lH,ddJ=9.4,5.0), 6.67(lH,dd J=8.8,2.6), 2.50 (lH,dJ=2.6), 
8.03(lHdJ=8.8) 


741c 




MS(m/z) : 251(M*) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm" 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2Hm), 2.17-2.31(lHm), 3.15(2H,U= 
6.6), 4.01(lH,ddJ=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


OQi^o 


MS(m/z):230(M + ); JR(neat) : 3296, 2941, 1643, 1454, 1417, 
1225,731,926cm" 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lHm), 2.76-2.96 (3H,m), 3.06-3.27(2H,m), 3.96- 
4.05(lHm), 4.64(lH,d J=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 



53 



WO 02/18335 PCT/JP01/07321 



76 




MS(m/z):238(M")| IR(iieat): 3266, 3086, 2779, 1667, 1572, 
1444, 1205, 1140, 1050, 837, 799, 755 cm" 1 ; NMR2(300 
MHz): 1.91-2.09 (3Hgm), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H^n), 4.62-4.73 (lH,m), 
7.12-7.38 (3H^i). 8.35-8.55 (lHjm), 11.53 (lH.br s) 


OA 


h 2 nco h 
liT N T° 


DM • OOO 

JrJN . ZJZ 


81 


EtO H 


FP : 235 


82 


EtO a C H 

fT N T° 

<J" H 


FP : 263 


83 


NC H 


FP : 202 


84 


NC 

ox 

\_J 


FP : 203 






MS(m/z) : 221(M") ; IR(KBr) : 3372, 2958, 2869, 1618, 


85. 




^571,1512rl41«Tl^^26^7l233 7 li547l^387^43-cm J -; 
NMR2(300MHz): 1.41-1.57(lH,m), 1.64-2.01 (3Hgm), 2.96 
(2H,tJ=6.8), 3.11-3.34(2Hm), 3.45 (lH,quingr=6.2), 6.59 
(lH,gr=7.7), 6.82(1H,<U=8.5),7.36(1H,U=8.2), 8.12(lH,d, 
J=8.5), 8.24(lH,s) 


89a 


(XI 


MS(m/z): 2180^1; IR(neat): 3364, 2961, 2871, 1675, 1603, 
1509, 1450, 1202, 1134, 1039, 747 cm" 1 ; NMR2(300MHz): 
1.22-1.32 (6H,m), 1.44-1.56 (lH,m), 1.67-2.00 (4H,m), 
2.85-3.03 (4HMn), 3.17-3.24 (lH,m), 3.40-3.51 (lH,m), 
6.59-6.76 (2Hjn), 7.06-7.17 (2Hjm) 


89b 


CI H 


MS(m/z): 210(141; IR(neat): 3398, 2953, 1736, 1599, 1510, 
1460, 1322, 1247, 1033, 743cm° ; NMR2(300 MHz): 
1.39.1.98(4H^n), 2.83-3.04(2Hm), 3.30-3.42 (lH^n), 3.60- 
3.71(lHUi), 4.67(lH^s), 6.57(lH,tJ=7.6), 6.63(lH,d,J=7.0), 
7.08(lH.a=7.0), 7.19(lH,dJ=7.6) 


89c 


MeH 

\ J 


MS(m/z) : 1900^0 ; IR(KBr) : IR(KBr) : 3348, 2959, 2871, 
1605, 1515, 1401, 1319, 1260, 746cm -1 ; NMR2 (300 MHz): 
1.47-1.56(lH,m), 1.69-1.86(2Hm), 1.90-2.01 (lH^n), 2.16 
(3H,s), 2.95(2H,U=6.3), 3.04 (lH,dd,J=15.0,8.3), 3.23(1H, 
dd,J=l2.0,4.7), 3.42-3.49 (lH,m), 6.60(lH,dJf=8.l), 6.64 
(1RU=7.5). 7.04(lH,dJ=9.9), 7.10(lH,U=7.7) 


89d 


CI H 

MeO ^ 


MS(m/z) : 240^) ; IR(neat) : 1637,1606,1509,1458, 
1421, 1213, 1026cm" 1 ; NMR2 (300 MHz): 1.40-1. 55(1H, 
m),l .64-2.25(4H^i),2.93-3.22(4H,m),3.38-3.50(lH^n), ! 
3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2Hm), 7.12 (lH,d,J=8.4) 
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89e 


Me 

0H^ H 


MS(m/z) : 206(M*) ; IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm- 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1.86(2Hjm), 2.07-2.23(2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m),4.00(lH,ddJ=4.8,9.6), 6.73 (lH,ddJ=7.5,0.6), 
6.90 (lH,d,J=8.1), 7.03(lH,tJ=7.8) 


89f 


HoJlH 


MS(m/zV.220(M + ); IR(neat):2927, 1588, 1523, 1469, 1254, 

11 ji -I . «n M~r* O /OAA n rrT_\ . 1 AC O i\C / ATX \ O A^/OTT ~\ 

H4lcm ; NMR2 (300 MHz): l.45-2.05(4H,m), 2.06(3H,s), 
2.95-3.60(5H^n), 5.3l(lH,s), 6.20 (lHAT-8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,dd r T=8.1,7.2) 


89g 


9' H 
HO^ Q\IH 


MS(m/z) : 226(M*) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm -1 ; NMR1 (300 MHz): 
1.23-1.80(5H^n), 2.62-2.99(4Hgm), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 




MS(m/z) : 192(M*) ; IR(KBr) : 3356, 3225, 2954, 1641, 

I^QO 1A<1 IQftQ 11 A3 7^7 ptn"^ ■ KTA/TP 9/^00 
IjoO, IjoZ, l*fDZ, IjOj, IZoZ,, IlvO, /j / CIQ y INlYUv^JUU 

MHz): 1.62-31 (5H^n), 2.97-3.14 (2H^i), 3.67 (lH,s), 3.84 
(lHm), 6.83 (1^^=7.7), 6.94-7.12 (3H,m), 9.98 (1H£) 


90b 


J? H n 
U (^Boc 


MS(m/z) : 3240^0 ; IR(KBr) : 3274, 2972, 1704, 1671, 
15Q3 1523 1407 1288 1180 762cm ' NMR2f30O MHzV 
1.48(9H,s), 1.90-1.98(2H,m), 2.10-2.52(2Hm), 3.40-3.60 
(2Hm), 4.30-4.55(2Hm), 7.01-7.07(lH^n), 7.23-7.30(lH, 
m), 7.36(lH,brdJ=8.1), 8.40 (lH,brdJ=8.1), 9.22(lH,brs) 


90c 




MS(m/z) : 238(M*) ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm 1 ; NMR2(300 MHz): 1.68-2.05(4H,m), 3.30 (3H,s), 
3.32-3.44(2H^i), 3.96, 4.31(lH,brs), 7.31-7.58 (4H^n) 


90d 


OH r~NH 


MS(m/z) : 220(M T ) ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm -1 ; NMR2(300 
MHz): 2.77-2.85(4Hm), 3.56-3.65(4Hjn), 3.71(2H^), 6.79 
(lH,a=7.4), 6.95(2HU=8.2), 7.15(lH,tJ=7.9), 9.74(lH,s) 


40 




FP : 456 


41 


3ocNH^4l xs ^-°'|^ 


MS(m/z) : 4260*0 »' IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm" 1 ; NMR2(3<X)MHz):1.37-1.85(6H^m),1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH^n), 4.15(lH^n), 6.80-6.85(lH^n), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H^n) 


42 




MS(m/z) : 462(M") ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300 MHz): 1.43(9H^), 1.45-2.18 (8H^n), 
3.23(2H,s), 3.80 (lH^n), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lHm), 7.43 (lH,d(V=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,dJ=8.5), 8.32 (lH,dd,r= 
9.3,5.2) 
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43 


BocNH^4j^V ci 


MS (m/z) : 384 (NT) ; IR(KBr) : 3344, 2955, 1682, 
1525, 1473, 1169, 1045 cm , NMR2 (300 MHz): 
1.44 (9H,s), 1.45-1.60 (2H,m), 1.65-1.80 (2H^n), 
1.80-1.87(2H^n), 1.99-2.03(2H^n),3.19(2H, brs), 
3.50(2H,brs), 3.80(lH,bis), 4.35(1H, brs), 7.21- 
7.25(1H, m), 7.38 (lRdJ=8.4), 7.50 (1H, brs) 


44 




FP : 317 


45 


BocNH'^NH 


Sal: HQ 
FP : 227 


46 




FP : 385 


77 




MS(m/z) : 326(M^) ; IR(KBr) : 2929, 1583, 1502, 
1443, 1254, 1200, 1083, 850, 784cm" 1 ; NMR2 
(300 MHz): 1.20-1.87(8H^m), 1.88-2.04(2H^n), ! 
2.96(lPAsep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, dd,J=8.0,1.4), 6.98-7.10 (3HUm), 7.22-7.27 
(4Hjn) 


78 




MS(m/z) : 362(M) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm' 1 ; 
NMR2(300MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2H^n), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dU=8.0,2.5), 7.44 (lH,ddJ= 
9.3, 2.5), 7.51 (lH,tjr=7.1), 7.72 (lH,dJ=8.5), 
7.86 (lH,d, J=8.5), 8.32 (lH,ddJ=9.6,5.8) 


79 


it 


MS (m/z) : 284 (M^) I IR (neat) : 2930, 1561, 1469, 
1340, 1129, 1030 cm" 1 ; NMR2(300MHz): 1.41- 
1.50 (2H^n), 1.56-1.63 (2H^m), 1.66-1.74(2Hjn), 
1.95-1.99 (2Hm), 2.91-3.02 (lH^i), 3.14-3.16 
(2H^n), 3.50 (2H,s), 7.19-7.23 (lH^n), 7.37 (1H, 
dj=8.1), 7.50-7.51 (lHm) 


86a 


H ^xa F 


Sal : 2HC1 
FP : 285 


86b 




FP : 356 


87 


H 2 N 0 A 


FP : 404 


88 




FP :429 
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%2 



Ex 



A-X-B- 



0 2 N H 




BnNH^O 



PhNH^O 



(yr 






Dat 



MS(m/z):545(M0; IR(neat): 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277, 753, 665 cm -1 ; NMR2(300 MHz): 1.52- 
2.34(12H^n), 3.23-3.40(3H,m), 3.543.63(lH^n), 3.68(2H, 
s), 4.01^.16(lH^n), 4.37-4.45(lH^n), 4.65(lH,dd,J=2.7, 
8.2), 7.13-7.30(2Hgm), 7.42-7.48 (1H, m), 7.56-7.68 (2H^n), 
7.72-7.86 (3Hm), 8.17-8.24 (1H, m), 8.80-8.85 (lH^n), 
11.13 (lH,brs) ; fal d : -12.2°(c=0.25.CHCl 3 ) 



MS(m/z):514CMT); IR(neat): 3318, 2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm -1 ; NMR2(300 MHz): 1.43- 
1.58 (2Hm), 1.66-2.20 (9H^m), 2.37-2.48 (lHm), 3.16-3.38 
(4H^n), 3.66 (2H,s), 3.94-4.22 (2H^n), 3.94-4.22 (2Hm), 
4.38- 4.47 (3Hm), 7.18-7.34 (5HUn), 7.40-7.62 (3H^n), 
7.71-7.83 (3Hm) ; \ «!% : -40.3 o (c=0.65,CHCl 3 ) 



MS(m/z): 50000; IR(neat) 13304,2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm' 1 ; NMR2(300 MHz): 1.59- 
1.72 (2Hm), 1.73-2.23 (9Hm), 2.53-2.64 (lHm), 3.12-3.24 
(lH^a), 3.25-3.40 (3Hm), 3.73 (2Hs), 4.02-4.19 (lH^na), 
4.244.36 (lHm), 4.56-4.65 (lHm), 7.02-7.09 (lHm), 
7.21-7.34 (3H,m), 740-7.65 (4Hm), 7.72-7.83 (3Hm), 9.87 
fUHftrsH — NH d [ -7 03°(e=07l5 &OBs) 



MS(m/z):578(M*); IR(neat): 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm -1 ; NMR2(300 MHz): 1.48- 
2.15 (HHm), 2.42-2.50(lHm), 3.243.34(3Hm), 3.41-3.50 
(Him), 3.67 (2H,s), 4.044.18 (lHm), 4.22-4.30 (lHm), 
4.60-4.67 (lHm), 6.91-6.99(lH^n), 7.19-7.33 (2Hm), 7.40- 
7.62 (3Hm), 7.72-7.84 (3H^a), 8.248.34 (lHm), 9.25 (1H, 
br s) ; f a I 20 !) : -40.5 o (c=0.24,CHCl 3 ) 



MS(m/z):534(M r ); IR(neat): 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871, 754 cm' 1 ; NMR2 (300 MHz): 
1.48-2. 16(llHm), 2.46-2.55(lHm), 3.20-3.31(3H^m), 3.36- 
3.45 (lHm), 3.68 (2H,s), 4.02-4.17 (lH^n), 4.21-4.32 (1H, 
m), 4.63-4.68 (lHm), 6.97-7.07 (lHm), 7.20-7.29 (2Hm), 
7.31-7.36(lHm), 7.40-7.47 (lHm), 7.55-7.62 (lH^n), 7.71- 
7.83 (3Hm), 8.31-8.37 (lHon), 9.49 (lH,br s) ; [ a]?° D : 
52.6°(c=0.28 t CHa 3 ) 



MS(m/z):530(M T ); IR(neat): 3383, 2954, 1681, 1632, 1601, 
1529,1341,1252,1217,871,754 cm' 1 ; NMR2(300MHz): 
1.49-2.17(UH,m), 2.41-2^0(lHm), 3.23-3.34(3H^n), 3.38- 
347(lHm), 3.68(2H^}), 3.84(3H,s), 4.044.26 (2Rjn), 4.52- 
4.59 (lHm), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.547.62 (lHm), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lH.br s) ; \a ]% : -52.2°(c=0.23,CHCl 3 ) 
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9 




MS(m/z):548(M T ); IR(neat): 3263, 2948, 1660, 1642, 1624, 
1547, 1537, 1354, 1216, 1040, 866, 756 cm' 1 ; NMR2(300 
MHz): 1.43-1.58 (2Hm), 1.66-2.14 (9H^n), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H^n), 3.67 (2H,s), 3.95^.22 (2H^n), 4.42- 
4.56 (3H^n), 7.12-7.35 (4H^n), 7.39-7.48 (lHm), 7.54-7.84 
/<rtr • T ffll 20 ^ * -40 2°fe=0 14 CHCM 


11 




MS(m/z): 578^"); lR(neat): 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH^n), 3.24-3.34(3Hm), 3.41-3.50 
(lH^n), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lHm), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2BUa), 7.40- 
7.62 (3Hm), 7.72-7.84 (3H^n), 8.24-8.34'(lHm), 9.25 (1H, 
br s) , I u I d • + 4o. 5 (c-u.iy,L.±id3^ 


12 


F 3 P H 


MS(m/z):568(Ml; IR(neat): 3385, 2954, 1693, 1529, 1320, 
1170, 1115, 871, 758 cm -1 ; NMR2(300 MHz): 1.48-2.16 
(llH^n), 2.42-2.50 (Him), 3.20-3.32 (3Hm), 3.36-3.45 
(lKtm), 3.67 (2H,s), 4.02-4.18 (lH^n), 4.22-4.30 (lHm), 
4.63^.70 (lHm), 7.17-7.29 (2Hm), 7.41-7.61 (4Hm), 

t-t fjry rj nrt /att \ n 1H /ITT -3 T O ft\ f\ 1/\ /ITT W*. «\ • 

7.72-7.83 (3H,m), 8.19 (lH,<y =8.0), 9.20 (lH,br s) , ; 
fal M D : -32.5 o (c=0.11,GHCl 3 ) I 


13 




MS(m/z): 578(1*11; IR(neat): 3267, 2952, 1690, 1630, 1531, 
1398, 1249, 1216, 1073, 826, 756 an 1 ; NMR2(300 MHz): 
1.48-2.26 (HHm), 2.55-2.65(lHm), 3.10-3.36(4Hm), 3.67 
(2H,s), 3.88^.24 (2Hm), 4.56-4.62 (lH^n), 7.19-7.48 (6H, 
m), 7.55-7.60 (lHm), 7.72-7. 82 (3Hm), 10.11 (lH,br s) ; 
ral d : -58.1°(c=0.12,CHCl3) 




iPr H 


MS(m/z):542(NO; IR(neat): 3356, 2960, 1685, 1630, 1611, 
1587,1530,1342,1249,870,756 cm- 1 ; NMR2(300MHz): 
1.16-1. 27 (6H,m), 1.50-2.20(1 Hijn), 2-56-2,67 (lH,m), 


14 


— (p^N^e — 


3.04- 3.37 (5Hm), 3.67 (2H,s), 4.043-4.28 (2H,m), 4.68 
(lH,<y=7.4), 7.07-7.28 (4Hm), 7.44 (1H, ddj=2.5,9.9), 
7.58 (lH,(y=8.5), 7.72-7.91 (4Hm), 9.50 (lH,br s) ; 
|ui d • -00.0 (c=o.oy,cnci3) 


15 




MS(m/z):578(M); IR(neat): 3264, 2952, 1690, 1627, 1611, 
1591, 1530, 1478, 1420, 1249, 870, 756 cm' 1 ; NMR2(300 
MHz): 1.62-2.22 (llHm), 2.53-2.68 (lH^n), 3.10-3.22 (1H, 
m), 3.26-3.40 (3H,m), 3.74 (2Hs), 4.00-+.18 (lHm), 4.25- 
4.44 (lHm), 4.56-4.62 QHm), 7.10-7.30 (3Hm), 7.39-7.48 
(2H.m),7.58-7.65(lH,m),7.72-7.86(4H^n), 10.13(lH,brs) ; 

r m 1*0 • *7Q H 1 C CHIC*]^ 
I (X I p . -/O.U (C— U.lO,LJt1A^JL3j 


16 


■f H 


MS(m/z):518(M"); IR(neat): 3379, 2955, 1691, 1616, 1527, 
1456, 1342, 1216, 871, 757 cm" 1 ; NMR2(300 MHz): 1.47- 
1.62 (2Hm), 1.71-2.20 (9H*n), 2.52-2.62 (lHm), 3.14-3.40 
(4Hm), 3.68 (2H,s), 4.024.27 (2Hm), 4.61-4.68 (lH,m), 
6.86-7.14 (3H,m), 7.20-7.30 (lHm), 7.40-7.47(lHni), 7.55- 
7.62 (lH,m), 7,71-7.84 (3H,m), 8.24-8.32 (lHm), 9.79 (1H, 
br s) ; T bId : -80.8°(c=0.22,CHCb) 


17 


OTBS 


MSOm/zJ^OCM*); IR(neat) : 3379, 2953, 1636, 1597, 1521, 
1454, 1340, 1253, 913, 840, 754 cm" 1 ; NMR2 (300 MHz): 
0.30(6H,s), 1.02(9H,s), 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH,m), 3.08-3.46 (4Hm), 3.68 (2H,s), 3.96-4.22 
(2H^n), 4.43-4.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lHm), 7.38-7.47 (lHjn), 7.53-7.62 (lH,m), 
7.70-7.84 (3Hjn). 8.34-8.44 (lH,m), 8.93 (lH,br s) 
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H 2 N H 


MSC^-.SISCM"); IR(neat): 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140, 754 cm" 1 ; NMR2(300MHz): 
1.48-2.25 (HH^n), 2.50-2.58(lH,m), 3.l6-3.40(4Hgm), 3.67 
(2H,s), 3.90-4.10(lH,m), 4.18-4.26(lH^n), 4.56-4.65(lH, 
m), 6.71-6.80 (2Hjm), 6.96-7.03 (lH,m), 7.20-7.30 (lH^n), 
7.36-7.48 (2H^n), 7.54-7.62 (lH^n), 7.71-7.82 (3H^n), 9.11 
QH.br s") : fain : -114°(c=0.04.CHCl3) 


22 


"?ULo 


MS(m/z):562(My, IR(neat): 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm" 1 ; NMR2(300 MHz): 1.75- 
1.82(llH^tt), 2.00-2.15(2H^n), 2.20-2.35 (lH^n), 2.36-3.00 
(lHUn), 3.23 (2H,br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lHgm), 3.96-4. 12(lH,m), 4.32-4.63(3H4)i), 4.84(lH,s), 
6.78-6.90(lHjm),7.12-7.36(5H,m)J.38-7.47(lH,m),7.53-7. 
62(lHjn),7.70-7.84(3Hjn) ; rar D :-52.7 o (c=0.21,CHa 3 ) 


27 


ci <y 


\MQ f^Y\irw\ • Kdst CKK*\ * TO rVTKi^ * 1619 1*119 
Mo \JDIZ) i DOo (vfl ) > IK V&J3rj . jj/j, AyjL) JLOJ.Z., 

1342 cm 1 ; NMR2(300 MHz): 1.59 (4H,brs),1.74-1.80 
(2Hm), 1.85-1.95 (2H,m), 2.02-2.13 (3H^n), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3Hgm), 3.37-3.43 (lH^n), 3.69 (2H^), 
4.04-4.17 (lHUn), 4.29 (lH,bny=7.2), 4.68 (1H, dj=7.5), 
7.14 (lH,ddJ=7.5,8.4), 7.20-7.29(lH^n), 7.34 (2H,d,J=7.8), 
7.44 (lH,d<y=2.4,9.9), 7.60 (lH,brdJ=8.1), 7.74-7.82 (3H, 
m), (lji^ors) , [ ct | d • ic— u.ui,L,ru~i3j 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, eU7, 
741 cm" 1 ; NMR2(300 MHz): 7 .58-1.70 (2H, m), 1.70-1.84 
(2HUn),1.86-1.95(2H^n),2.00-2.18(4H^n)^.86-3.06(3H^n), 
3.30 (2H,brs), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
br s), 6.91 (lH^s), 7.10 (lH,t, J=7.4), 7.18 (1^1^=8.0), 7.24 
(Him), 7.36(lH,dJ=8.0), 7.43(lH,d<UT=2.2,9.9), 7.60(2H,t, 






J=6.7), 7.72-7.8 1 (3H, m), 8.40-8.75 (lH,br s) ; HR-MS 
(m/z)511^3(M + ) 


34 




Sal: Fu 

FP: 545 ; NMR1: 1.39 (3H, t, J = 6.9 Hz), 7.69 (1H, dd, J 
= 10.3, 2.5 Hz), 8.18 (1H, d, / = 7.8 Hz) 


35 


2%- 


Sal: Fa 

FP: 540 ; NMR1: 2.36 (3H, s), 3.78 (2H, s), 4.41 (1H, dd, 
7=8.3, 3.4 Hz) 


36 


NC H 


FP: 532 ; EA: Cal (CwHaoNsOzFS) C, 65.52; H, 5.69; N, 
13.17; F, 3.57; S, 6.03. Fnd: C, 65.24; H, 5.71; N, 13.00; F, 
3.42; S, 5.96 


37 


r O or 


Sal:Fu 

FP: 552 ; NMR1: 3.81 (2H, s), 4.54 (1H, dd, J = 7.0,4.2 Hz), 
8.90(lH,d,J=4.0Hz) 


38 




Sal:Fu 

FP: 536 ; NMR1: 3.82 (2H, s),4.51 (1H, dd, J= 7.6, 3.2 Hz), 
8.35 (lH,d,J=7.6Hz) 
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39 



40 




41 




42 




43 




44 




45 




46 




SalrFu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35^.40 (1H, 
m) 



FP: 570 ; NMR1 : 3.69 (2H, s), 4.48 (1H, t, J = 5.4 Hz), 8.88 
(lH,s) 



FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (1H, dd, J= 8.3, 2.9 Hz), 
8.21 (lH,d,J=8.3Hz) 



MS(m/z) : 539(NT) ; IR(KBr) : 3296, 2952, 1611, 1532, 
1413, 1343, 1250, 753cm" 1 ; NMR2(300 MHz): 1.49-2.19 
(HH^n), 2.69(lH,d<y=ll.l,6.0),3.15-3.34(4Hm), 3.68 
(2H,s), 4.20-4.25(2Hm), 4.75(lH,dJ=7.2), 6.77(lH,brs), 
7.12- 7.25(3Hm), 7.42(1 H,brdJ=9.3), 7.57(lH,bnU=8.7), 
7.72- 7.80(3Hm), 7.92flH,brdJ=75), 8.24(lH,brs), 
10.3(lH,brs) ; fa Id : -25.0° (c=0.104JMeOH) 
7J1 " 



MS(m/z) : 551((M+in ; IR(neat) : 2952, 2875, 1607, 1513, 
1341, 1213, 1173cm r ; NMR2(300 MHz): 1.40-1.55(2H^n), 
1.75-2.18(10Hm), 3.04-3.20(6Hm), 3.66(2H,s), 3.77(3H,s), 
3.96-4.35(3Hm), 5.15-5.23 (lH,m), 6.12-6.20(lH,m), 6.37- 
6.40(lHm), 7.11 (1H,<U=8.7), 7.20-7.27(lHm). 7.42(lH,d, 
J=9.9), 7.57(lH,d,J=9.6), 7.71-7.85(3Hm) ; [ a ]»„ : -20.9 
(c=0.10,MeOH) 



MS(m/z) : 539(Mj ; IR(KBr) I 3314, 2951, 1683, 1612, 
^35^544,4253^21,4^8^74^2,^0011^-^®^ 



(300 MHz): 1.42-2.21(llHm), 2.56(lHm), 3.15-3.30(4H, 
m), 3.64(2H,s), 4.10(lHm), 4.24 (lH,dJ=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (lH,a=7.3), 7.04(lH,dJ=7.6), 7.15 
(lHs), 7.39(2H,<y=83), 7.53(1H,<V=8.8), 7.72-7.77 (3H, 
s); rgrD:-0.06° (c=0.063,MeOH) 



MS(m/z) : 561(Mj ; IR(KBr) : 3381,2966, 1612, 1534, 
1363, 808, 734cm 1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,ddJ= 16.8,8.4), 3.57-3.70(3Hm), 4.09 (2H,s), 4.17- 
4.30(lHm), 4J4-4.58(lHm), 5.38-5.41 (lHm), 7.19-7.38 
(3Hm), 7.47(lH,brd J=9.3), 7.59 (lH,brd J=8.1), 7.83-7.91 
(3Hm), 8.06(lH,brs), 10.1(lH,brs) ; [ a ]» D : -46.9° 
(c=0.026,MeOH) 



MS(m/z) : 549(Mj ; IR(KBr) : 3357, 2952, 1637, 1523, 
1341, 1226cm-' ; NMR2(300MHz): 1.60-2.15(9H,m),2.43- 
2.51(lHm), 3.22-3.30(3H,m), 3.38-3.45 (lHm), 3.63 (2H, 
brs), 3.72(2H,s), 4.03,4. 17(lHm), 4.39(lHdJ=8.4), 4.59 
(lH,dd J=8.4,1.8), 6.56 (lH,dd,J=9.0,2.7), 6.68(lH,dJ=2.7), 
7.21-7.28(lH,m), 7.43(lH,d(V=9.6,2.1), 7.58(lH,(y=9.0), 
7.73-7.82 (3H,m), 7.94(lH,d,J=9.0), 9.06(lH,s) I [ a]" D : 
-18.2° (c=0.022,MeOH) 
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MS(m/z) : 525(M1 ; IR(KBr) : 3337, 2952, 1610, 1518, 
1362, 1249, 738cnT ; NMR2(300 MHz): 1.35-1.48 (2H^n), 
1.60-2.08(llH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98^.13 
OHm), 4.35-4.45(2Hm), 6.26(lH,dJ=8.1), 6.55(lH,brs), 
6.79(lH,dJ=8.1), 7.04-7.10(2H^n), 7.21-7.26 (lEUi), 7.43 
(lH,brdJ=8.7), 7.55(lH,br<y=8.4), 7.72-7.8 l(3H^n), 8.07 
(lH,brs) , |u| d ■ +j.4o (c-U.Uo4JVleuli) 


48 




MS(m/z) : 536CVT) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm' 1 ; NMR2(300 
MHz): 1.28-1.45(2H^n), 1.63-2.09(10H^n), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2Hm),4.35-4.61(2HUa),6.62-6.71 
(2H^n), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lHd,J=10.2), 
7.52 (lH,d,J=8.5), 7.68-7.76(3H^n) ; [ a : -28.3 6 
(c=0.074,MeOH) 


49 


Me h 

h °lT jl 


MS(m/z) : 517((M+in ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm' 1 ; NMR2(300MHz): 1.37- 
1^3(2Hon), 1.70-1.88(6H^n), 1.93-2.15 (7Egm), 3.08-3.33 
(6Hm),3.65(2H,s), 3.95-4.24(2Hm), 4.35-4.45(lH,m), 5.05 
(lH,bis), 6.18(lH,s), 6.21(lH,s), 6.93(1^^=7.8), 7.18-7.25 
(lHm), 7.40-7.44(lHUm), 7-57(lH,d r T=9.6), 7.70-7.82(3H, 
mj » | ex ] d • -h-d.a \c— vx^/^fie\Jiii) 


50 


d 

c 


Ae 


MS(m/z) : 5160^0 ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm' 1 ; NMR2(300 MHz): 1.52-1.97 
(12BUn), 2.53-2.62(lHm), 3.20-3.43(6Hm), 3.73(3H,s), 
4.03^.18(2Hm), 4.42-4.50(lH^n), 4.72 (11^=7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(1HA J=6.9), 7.04(lH,y=7.8), 7.44 
(lH,ddJ=2.4,9.9), 7.61(lH,<y=8.4), 7.75-7.82(4H,m), 9.58 
(1H.S) ; ral d : -22.5° (c=0.10,MeOH) 


51 


MeH 


MS(m/z)J^501(M^4 IR(KBr)-^3347 r 2930,-2874,4609,- 

1522, 1342, 1250, 1141, 1052, 908, 870, 732cm 1 ; 
NMR2(300MHz): 1.53-1.64(2Hm), 1.77-1.88(5H,m), 
2.00-2.10(4Hm), 2.15(3H,s), 3.11-3.32(6HUi), 3.72 (2H,s), 
4.03-4.15(lH^a), 4.30-4.39(2H^n), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,d,J=6.9), 7.10 (1H,U=7.5), 
7.21-7.28(lH^n), 7.44(lHdd,J=10.2,1.8), 7.61(1H,<M=8.1), 
7.74-7.82(3H,m) ; f «1 d - -9.4° (c=0.16, MeOH) 
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91 H 

HCT^ QT 


MS(m/z) : 550(M") ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm' 1 ; NMR2(300 
MHz): 1.47-2.13(10Hm), 2.36(lHs), 3.25(2H,s), 3.39 
(lHm), 3.62(2H,s), 4.05(lHm), 4.27(2H,<V=8.5), 4.52 , 
(1HAJ=5.9), 6.57(lH,d<y=8.8,2.6), 6.63 (lH,dJ=2.6), 
7.17(lHdd r T=8.8,3.6), 7.38QH,dd,J=9.9,2.6), 7.67-7.74 
(3Hm), 8.66(lHs) ; Ta Id : -36.0° (c=0.090,MeOH) 


53 


CI Me 

6% 


mbijn/Z) . 34o(M ) , IK(KJor) . 52X>1, zyM, iolz, 
1413, 1343, 1250,752cm' 1 ; NMR2(300 MHz): 1.50-1.63 
(2H,m), 1.80-1.95(5Hm), 2.05-2. 17(3Hm), 2.70 (lH,d<U= 
11.4,6.0), 3.16-3.35(4Hm), 3.68(3H,s), 4.19-4.25(lH^n), 
4.76(lH,d^=7.8), 6.78-6.79 (lHm), 7.14-7.28(2Hm), 7.41- 
7.45(lH^n), 7.56-7.59(lH,m), 7.73-7.81(3H^n). 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,bK),10.3(lH,brs) ; [af° D : -33.3° 
(c=0.036,MeOH) 
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55 



56 



59 



60~ 



61 



62 



63 



tBu-O^O 



& 



OH r^N' 





Me 

OH> r 





MS(m/z) : 531(M T ) ; IR(KBr) : 3374, 2966, 1706, 1620, 
1573, 1513, 1174, 745cm' 1 ; NMR2(300 MHz): 1.40-2.12 
(12H^n), 3.22(4H^n), 3.63(2H,s), 3.63(lHgm), 4.05 (2H,d, 
J=6.1), 4.22(lH,s), 6.58(lH,tJ=7.6), 7.22QHm), 7.42(2H, 
m), 7.54(lH,d,J=8.5). 7.69-7.77(3Hm), 8.10 (lH,dJ-=8.5), 
8.27(lHjn); jar* : -0.23° (c=0.078.MeOH) 



MS(m/z) : m(MT) ; IR(KBr) : 3410, 3335, 2954, 2877, 
1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm' 1 ; NMR2 
(300 MHz): 1.46(9H,s), 1.52-1.64(6Hm), 1.69-1 .80(2Hm), 
1.82-2.14(4H,m), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4. 14(lH^n), 4.17-4.28(2Hm), 7.18-7.28(lHm), 
7.39-7.48(lH,m), 7.54-7.62(lHm), 7.70-7.82(lHm) ; 
fal^p : -31.3 (c°0.28,MeOH) 



MS(m/z) : 5300^ I IR(KBr) : 3353, 2931, 1619, 1538, 
1460, 1243, 992, 757cm' 1 ; NMR2(300 MHz): 1 .42-2.01 
(8H,m), 3.20-3.26(4Hm), 3.41(2Hs), 3.62(2H,s), 3.62-3.70 
(4H^n), 3.71(2H^), 3.99(lHm), 4.17(1H,<M=8.2), 6.80(1H, 
tj=7.4), 6.91-6.99(2H^n), 7.14 (lH,tJ=7.4), 7.22(lHgm), 
7.39(lH,dJ=9.1), 7.53 (lH,dJ=8.5), 7.68-7.76(3Hm) 



MS(fn/z):51G(t/r); IR(neat): 3371, 2955, 1631, 1611, 1530, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm' 1 ; NMR2(300 
MHz): 1.48-1.63(2Hm),1.66-2.20(9H^n), 2.51-2.61(lKUn), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4.16(lHtm), 4.29(lH,d, 
J=8.5),4.70(lH,dJ=7.4),6.78-6.88(lHm), 6.93-7. 12(3H^n), 
7.19-7.30 (lHm), 7.39-7.47(lHml 7.53-7.62 (lHm), 7.70- 
7.84(3Hjn), 10.23(lHbrs) ; fal d : -166°(c=0.02,CHCl 3 ) 
"~ If) " 



MS(m/z) : 551((M+1)*) ; IR(neat) : 2953, 1685, 1609, 1523, 
1479, 1447, 1340, 1249, 1224cm' 1 ; NMR(300 MHz, 
C^ 3 OD)U,7^85(^H^ r 2.02^30(6H^ r 335==3,43(3H,- 



m),3.53-3.65(lHm),3.82(2H,s),4.05-4.13(lHm),4.55-4.80 
(2Hm), 7.23(1IW=8.7), 7.33 jflH,tdJ=8.7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3Hm) ; [a} %:-30.8° (c=0.13,MeOH) 



MS(m/z) I 530^") ; IR(KBr) : 3367, 2954, 1616, 1542, 
1512, 1477, 1342, 1245, 1227, 870cm' 1 ; NMR2(300MHz): 
1.52-1.92(9Hm), 2.05-2. 18(3Hm), 2.27(3H,s), Z52-2.62 
(lHm), 3.21-3.42(4Hm),3.71(2Hs), 4.72(1H,<W=7.8), 6.73 
(lH,dJ=8.4), 6.88(lH,aV=8.4), 7.02(lHddJ=8. 1,15.9), 
7.44 (lH,<y=9.9), 7.59(1H,<U=8.1), 7.74-7.82(4Hm), 9.57 
(lHs) ; f Qj Id' -48.8° (c=0.40MeOH) 



MS(m/z) : 5300^) ; ER(KBr) : 3367, 2953, 1614, 1542, 
1525, 1511, 1343, 1226, 869, 733cm' 1 ; NMR2(300 MHz): 
1.50-1.61(2Hm), 1.70-1.91(6Hm), 2.03-2. 17(4Hm), 2.08 
(3H,s), 2.53(lH,dd r T=5.9,12.0), 3.17-3.37(4H^n), 3.67 (2H, 
s), 4.03-4.14(lHm), 4.30(lH,d,J=8.4), 4.59(lH,d r T=7.2), 
6.54 (lH,s), 6.55(lH,dd J=3.0,4.8), 7.21-7.27(lH^n), 7.41- 
7.50(2Hm\ 7.56(lH,d r T=9.3), 7.72-7.79(3H,m), 8.93 (1H, 
s) ; fgln : -50.4° (c=0.60,MeOH) 



Sal:Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, /= 8.3, 3.0 Hz), 
7.96 (lH,dd, J = 9.1, 5.9 Hz) 
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EtOOC H 


Sal:Fu 

ijn, <r»7o . XTK/TD1 . 1 1£ fQXJ * T— 1 0 a On /Oil o\ 0"7 

rr:j/3 , JNMK1. l.zO \pn,v,J — /.ZriZ), j.oU [/Jti, S), O.Z/ 
(lH,d,J=7.8Hz) 


65 




Sal:Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, / = 8.3 Hz) 


66 


CN 

0-K o 


Sal:Fu 

FP: 544 ; NMR1 : 3.85 (2H, s), 4.43 (1H, dd, J = 8.3, 2.9 Hz), 
7.96 (lH,dd, J =9.1, 5.6 Hz) 


67 


CN 

CI ^ 


SalrFu 

FP: 560 ; NMR1: 3.83 (2H, s), 4.44 (1H, dd, J= 8.1, 3.2 Hz), 
7.96(lH,dd,/=8.8,5.9Hz) 


68 


nc 


SalrFu 

FP: 530 ; NMR1: 3.65 (3H, s), 3.86 (2H, s), 7.42 (1H, dt, J 
= 8.8, 2.5 Hz) 


69 


NC 


VP' • >JA/mi • 3 fiR f?H O 7 08 <"IW t 7=7 fi H^i 7 QA 
(lH,dd,J=8.8,5.8Hz) 


70 


NC H 


(lH,d,/=8.8Hz) 


71 


NaOOC h 


FP: 567 ; NMR1: 4.24 (1H, dd, J = 8.8, 2.0 Hz), 6.99 (1H, 
t, J = 7.3 Hz), 8.53 (1H, d, / = 8.3 Hz) 


12, 




FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, /= 6.4 Hz), 8.24 
(lH,t, 7=5.9 Hz) 


73 


ay 


Sal:Fu 

JPr: D4D , HA: Cal (C3in33lN4U4KC4±J4U4.rl2vJJ i_, 01. y4, Jti, 

5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 




Sal:Fu 

FP: 534 ; BA: Cal (C31H33N3O2CIF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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0 2 N H 


aai. ru 

FP: 546 ; NMR1: 3.75 (2H, s), 4.26 (1H, d, /= 6.3 Hz), 7.18 
(lH,t,7=7.3Hz) 


77 




NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, J = 8.8 
Hz) ; EA: Cal (C31H35N2OF) C, 79.11; H, 7.50; N, 5.95; F, 
4.04. Fnd: C, 79.13; H, 7.77; N, 5.88; F, 4.23 


78 


Cn^o 


FP: 500; NMR2: 3.10 (2H, t, J - 5.4 Hz), 4.23-4.37 (1H, m), 
7.60 (lH,d,J=8.8Hz) 


79 




FP:531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (1H, m), 7.58 (1H, 
d, 7=8.4 Hz) 


80 




Sal:Fu 

FP: 514 ; NMR1: 3.82 (2H, s), 4.17-4.30 (1H, m), 7.97 (1H, 

uu, j 0.0, sncj 


96 




FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (1H, m), 7.60 
41Hrd^J = 8.4Hz) 




— XT - 




97 


Quo 

ij 


Sal: 1.5Ma 

FP: 501 ; NMR1: 7.53 (1H, dt, J = 8.8, 3.0 Hz), 7.76 (1H, 
d I = 88Hz1 7 80 (1H. dd J = 10 0 2 2 Hz") 


98 




F, 3.52. Fnd: C, 75.39; H, 7.17; N, 7.77; F, 3.61 


100 


6" 


Sal* Ox 

FP:*465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F, 3.28 


103 




MS(m/z) : 558(M") ; IR(KBr) : 3426, 2909, 2851, 1656, 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm -1 ; NMR2(300 
MHz): 1.46-1.68(10Hm), 1.72-1.99(12H^n), 2.01-2.12(4H, 
m), 2.25-2.33(lH,m), 3.21-3.30(3H,m), 3.32-3.40(lHm), 
3.67(2H,s), 3.96-4.22(3H,m), 6.56-6.68 (lHtm), 7.20-7.28 
(lHm), 7.40-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H, 
m) ; ral 20 D : -34.1° (c=0.27,MeOH) 
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MeH 

PT N T° 

H^-CO O 1 


MS(m/z) : 557(M^ ; IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm -1 ; NMR(300 
MHz, CD 3 OD): 1.66-1.82(6H,m), 1.96-2.22 (6H^a), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH^n), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51(lH^n), 7.21-7.31(2Hm), 7.44-7.50 
(lH,m), 7.54-7.62(2H^n), 7.75-7.89(4H^n) ; [ a] 20 D : 
-50.8° (c=0.09.MeOH) 


105 


MeH 

lfT N Y° 

MeO-CO ^ 


MS(m/z) : 572(M1 IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247,763cm' 1 ; NMR2 
(300 MHz): 1.50-1.68(2H,m), 1.71-1.92(4H», 1.96-2.22 
(5H^ii), 2.32(3H,s), 2.58-2.72(lH^n), 3.12-3.40(4H,m),3.68 
(2H,s), 3.87(3H,s),4.01-4.12(lH^n), 4.67(2H,cU=8.1), 7.17- 
7.29(2H^n), 7.39-7.46(lHm), 754-7.62(lH^n), 7.68-7.83 
(4H^n), 8.65(lH,s), 9.70(1H^) ; [af D : -44.0° 
(c=0.16,MeOH) 


106 


Me H 
HoJSLn^O 


MS(m/z) : 530(M1 ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm -1 ; NMR2(300 
MHz): 1.50-1.64(2H^n),1.68-1.78(2Hjm), 1.79-1 .92(3H^n), 
1.96-2.15(5Hjm), 2.07(3H^), 2.47-2.58(lH^n), 3.12-3.37 
(4H^n), 3.66(2H,s), 4.02-4. 15(lH^n), 4.29-4.38 (lH,m), 
4.62 (11^=7.8), 6^4(1^41=7.8), 6.88-6.96(lH^tn), 7.18- 
7.28(lH^n), 7.34-7.45(2HUnI 7.55 (11^=8.4), 7.69-7.80 
(3Hjn), 9.12(lH,s) ; r«l d : -46.6° (c=0.58JMeOH) 


107 


F H 

HO^ QT 


MS(m/z):534(M T ); IR(KBr):3383, 3058, 2953, 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm -1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H^n), 2.39-2.48(lH,m), 3.17- 
3.32(3H^n), 3.33-3.41(lH^n), 3.66(2H,s), 3.98-4. 12(lH,m), 
4.28-4.36(lH^m), 4.55(lH,dJ=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lH^n), 7.39-7.46(i:Hml 7.55(lH.<y= 8.7), 7.70-7.82 
-(4H i m) r 8^9(4H ? sH — W%^-^54^e=QA6MeOm — 


108 


Oil H 

ho^ £jr 


MS(m/z) : 561^ ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm' 1 ; NMR2(300 MHz): 
1.54-2.32(12H^n), 3.26-3.41(3H^n), 3.52-3.62(lH,m), 3.67 
(2H^),4.06^.18(lEgm), 4.50-4.62(2H^n), 6.92-6.98(lH^n), 
7.19-7.33(2H,m), 7.54-7.60(lHan), 7.71-7.81(3H^n), 8.29 
(lH,dJ=9.0), 10.69(lH,s) ; \ay° D : -65.5° (c=0.38JMeOH) 


110 


6r w 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J - 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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H 



Ex 


A-X-B- j 


Dat 


4 




MS(mfe):514CM*): IR(neat):3347, 2949, 2871, 1724, 1633, 
1523, 1429, 1346, 1213, 748 cm -1 ; NMR2(300MHz): 1.36- 
1.55 (2Hgm), 1.74-2.32 (8H^n), 2.76-3.18 (4H^n), 3.26-3.42 
(lH^m), 3.48-3.97 (5H^n), 4.06-4.30 (2H^m), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lHm), 7.69-7.82 (lH^n), 
8.22-8.29 (lHjn) ; Tal d *• -4.04°(c=0.10,CHCl 3 ) 


5 


BnNH^O 


MSCmfe):488(KQ; IR(neat): 3312, 2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm' 1 ; NMR2(300 MHz): 1.35- 
1.54 (2H^n), 1.71-2.25 (7HU0, 2.38-2.50 (lH^n), 2.78-3.42 
(4H^ii), 3.58-3.93 (3H^n), 4.12-4.48 (4Hm), 7.17-7.60 (7H, 
m), 7.70-7.83 (3Hm), 8.22-8.24 (lH^n) ; [ af D : -40.5° 
(c=0.69,CHCl 3 ) 


10 


9r H 


MS(m/z):552(M0; IR(neat): 3351, 2946, 1691,1631, 1529, 
1437, 1354, 1250, 1025, 870, 753 cm" 1 ; NMR2 (300 MHz): 
1.41-1.57 (2Hm), 1.90-2.25(7H^n), 2.44-2.53 (lHjm), 2.78- 
2.91(2H^n), 3.25-3.35(lH^ri), 3.42-3.50(lHm), 3.63(2H^s), 
3.68-3.34 (2H^n), 4.32 (1HA J=8.2), 4.63-4.68 (lH^n), 
6.92-7.00 (lHm), 7.20-7.33 (2H^n), 7.40-7.55 (3H^n), 
7.68-7.83 (3H^ai), 8.27-8.34 (lHm), 9.30 (lH,br s) ; 
ral^o : -43.4°(c=0.17,CHa 3 ) 


19 


Ql H 


TfiS(m/z):508(M T ); JUK(neat): 3367729457169271631, 1593, 
1529, 1441, 1356, 1142, 871, 753 cm 1 ; NMR2(300 MHz): 
1.40-1.58 (2Hjn), 1.78-2.26 (7H^n), 2.47-2.57(lHm), 2.78- 
2.92(2H,m), 3.22-3.33(lHm), 3.37-3.46(lHm), 3.64(2H^), 
3.68-3.84(lHm), 4.30(lH,dJ=7.7), 4.68(1IW=7.1), 6.97- 
7.06 (lHm), 7 .20-7.54 (5Hm), 7.68-7.84 (3H^n), 8.30-8.38 
(.lJHyni, y.oo mi.or s) , |u| d • -w./ (c— u.uy,c™_J. 3 ) 


20 


iPr h 


MS(m/z):516(Mi; IR(neat): 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm' 1 ; NMR2(300 MHz): 
1.15-1.32 (6Hm), 1.42-1.58 (2H», 1.74-2.27(7Hm), 2.57- 
2.68(lHm), 2.80-2.92(2Hm), 3.00-3.40(3Hm), 3.64(2H,s), 
4.31 (lH,dJ=8.0), 4.69 (1IW=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2Hm), 7.70-7.90 (4H^n), 9.42 (lH.br s) ; 
r a 1*0 : -122.0°(c=0.08,CHCl 3 ) 


21 


•Pr H 


MS(m/z):5160\T); IR(neat) : 3349, 2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm' 1 ; NMR2(300 
MHz): 1.15-1.31(6H^ii), 1.32-1 .49(2Hm),1.70-2.23(8H^n), 
2.76-3.00(3Hm), 3.06-3.18(2H^n), 3.23-3.34(2H,m), 3.58- 
3.80 (3H,m), 4.22-4.34 (lHm), 4.41-4.50 (lHm), 6.52-6.73 
(2Hm), 7.04-7.16(2Hm), 7.20-7.30(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3Hm) ; f al 20 o : -34.1°(c=0.11,CHCl 3 ) 
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23 




MS(m/z):502(M T ); IR(neat): 3348, 2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 cm 1 ; NMR2(300 MHz): 
1.42-1.57(2H,m), 1.75-2.25(13H^i),2.50-2.60(lH^n), 2.80- 
2.92 (2H^n), 3.22-3.33 (lH,m), 3.36-3.46 (lHm), 3.60-3.81 
(3Hm), 4.34 (lH,dJ=7.4), 4.68(lH,d^=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2Hm), 7.70-7.83 (3am), 
8.73 (lH,br s) ; [dl d : -117°(c=0.13,CHCl 3 ) 


26 




uq^mM • 47fifl\/P'> ' TRflCBrl * 3380 2946 1630 1612. 
1530, 1454, 1362, 1249, 1143, 872, 753 cm" 1 ; NMR2 (300 
MHz): 1.43-1.51(2H^n),1.83-2.16(8H4n), 2.51(lH,ddJ= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH,,qJ=9.6), 3.32 (1H.I, 
J-8.2), 3.59(2H,s), 3.60(lHm), 4.37(lH,d, J=7.6), 4.67(1H, 
d,J=7.6), 6.77(lH,a=7.3), 6.91 (lH,d, J=8.2), 7.00(lH,dJ= 
7.0), 7.06(lH,dJ=7.9), 7.18-7.24(2H^n), 7.39(lH,ddJ>=9.9, 
2.6), 7.45 (lH,dJ=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 


c, <y 


TD/VT2W • nQOA Ofl^O ttxXA. 1 ^QA 17^1 

iK(isjjrj • i'too, zy/o, zodz, ioj*t, ijif, uyo, iooi, izji, 
1142, 1110, 1068, 872, 754 cm" 1 ; NMR2(300 MHz): 1.40- 
1.58(2H,qJ=11.8),1.85-2.23C7Hm),2.58(lH,dd r r=6.0,12.0), 
2.85 (2H,dJ=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2HU),3.73(lHm), 4.35(HW=7.7),4.68(lH,d, J=7.7), 
7.12(lH,tJ=8.1), 7.24(lKUi), 7.32(2H,dJT=8.2), 7.43(1HA 

J— /.DU vJLxi, QyJ— o.ZJ, f . f /, y£iXy\XyJ-"D.jj > /./o ^1x1,00,1 — 

3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17(M*) 


33 


o 


MS (m/z) : 518(M1 ; IR(KBr) : 3342,2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm , NMR2(30lJ MJHZ): 1.34-1 JU(ZtVIl), I.0U-Z.U0 p±i, 
m), 2.14(2H,qrT=9.1), 2.36(lHm), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lH,y=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3Hs), 4.17(lH,dJ=8.0), 4.36(lH,dJ=7.4), 4.43(2H,<y= 






5.8), 6.83(lH,dJ=9.9), 6.90(lH,<y=7.4), 7.17-7.29(3Hm), 
7.40 (lH,br s), 7.42 (lH,<y=7.4), 7.49 (lH,dJ=8.5), 7.72 

/OTJ a t c n\ n nn /i xr a a t— a nfi^ ' r (V l 20 ^ • <*1 A° 

(Ztt^Q. v J--J.Z) 9 /./ / V > J" t M* a r' — «J-U,O.OJ , [ U> J D . -0,3 ■** 

(c=0.03,EtOH) 


57 


Men 


MS(m/z):494(M T ); IR(neat):3314, 2927, 1633, 1537, 1480, 
1394, 1359, 1251, 1143, 1110, 870cm- 1 ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.81(2H,d y r=10.2)^.15-3.41(2Hin),3.61 
(2H^),3.66(2Hm),4.18(lH,U=5.3),4.28(lH,dJ=6.7),6.63- 
6.89(lHm),7.20(lH,tJ=8.8),7.38(lH,d^7.3),7.46(lH,dJ= 

R 0\ 7 fiR_7 mnVK m\ ' I rri 20 ^. ' -1Q ^° (r=0 076 MpDT-H 


58 




MS(m/z) : 494(M + ) ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm' 1 ; NMR2(300MHz): 1.26-2.20(10Hm), 2.76 (2H^ii), 

(2Hm), 5.15(lH,s),6.55(lH,y=7J), 6.77(lH,d,J=8.5), 7.09 
(lHU=7.4),7.18(2H,d^9.7)»7.38(lH,dJ=9.9),7.46(lH,<yr 

=7.9),7.68-7.77(3Hm) ; raf° D : -24.2 b (c=0.098,MeOH) 


76 


Ph 


Sal: HQ 

FP: 439 ; MP: 147-149 


81 


PhO 

6- 


Sal: HC1 

FP:*455 ; EA: Cal (CagH^NzOzPHQ) C, 70.94; H, 5.75; N, 
5.71; 0, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; a, 
7.14; F, 3.60 
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82 


PhCH a O 

& 


Sal: HC1 

FP: 469 ; EA: Cal (C30H29N2O2F.HQ.H2O) C, 68.89; H, 
6.17; N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F, 3.62 


83 


PhCH 2 0"^^ 


FP:469 


84 
o*t 


Ph^CO^ 


FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 


& 


Sal: HQ 

T-rr\ All . TI A . ✓/^l TT XT r\ T7 Tjri1\ /~l /TO ylO. TT C Of. 

FP: 473 ; EA: Cal (C29H26N2U2F2.HC1) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; Q, 
6.95; F, 7.55 


86 


& 


Sal:Fu 

FP- 471 ' EA- Cal CC9oHrjN'>OSFCjHiOA') C 6736' H. 5.33: 
N, 4.77; S, 5.47; F, 3.24. Fnd: C, 67.63; H, 5.26; N, 4.74; S, 
5.45; F, 3.14 


87 
o / 


& 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J =7.2Hz), 7.54(1H, 
d,J=8.0Hz) 






FP: 429 : EA: Cal (CnH^OF) C. 72.88; H, 5.88; N, 13.08; 


-88 




F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


89 


cHex-O 

& 


Sal: 0.5Fu 

FP: 461 , EA: Cal (C29H33N2O2F.O.5C4H4O4) L., 71./y, H, 
6.80; N, 5.40; F, 3.66. Fnd: C.71.53; H, 6.74; N, 5.31; F, 3.62 


90 


cHexv^ 
Ph 


FP: 459 ; EA: Cal (C30H35N2OF) C, 78.57; H, 7.69; N, 6.11; 
F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14; F, 3.95 


91 


1 Ph^ 

o 


FP:431 ; EA: Cal (CzgHsjNzOIOC, 78.11; H,7.26;N, 6.51; 
F, 4.41. Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 


92 


o 


FP: 456 ; EA: Cal (C28H26N3O2F) C, 73.83; H, 5.75; N, 9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 3.93 


93 


o 

BnO JJ^j* 


Sal: HQ 

FP: 490 ; EA: Cal (C29H32N3O3F.HQ-O.5H2O) C, 65.10; H, 
6.40; N, 7.85; F, 3.55; Q, 6.63. Fnd: C, 64.70; H, 6.47; N, 
7.58; F T 3.45; Q, 6.57 


94 


BnO^JJ-^ 


Sal: 0.5Fu 

FP: 490 ; EA: Cal (C29H32N3O3F.O.5C4H4O4) C, 67.99; H, 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 
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99 


Brv NY 

V 


FP: 443 ; EA: Cal (C27H27N 4 OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 


109 


Ql H 

rT N Y° 

OH ^ 


MS(m/z) : 52500 : IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm- 1 ; NMR2(300 
MHz): 1 .49-1.69(2KUn),1.89-2.39(8HUi),2.86-2.99(2H,m), 
3.31-3.43(Him),3.48-3.56(lH^m),3.58(lH,dJ=12.8),3.75 
(lH,dJ=12.8),3.72-3.84(lH,m),4.61-4.67(lKUn),4.8^4.96 
(lH^n),6.55(lH,ddJ=2.9 > 8.7),7.12(lH,d r F=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,dcyr=2.6,9.8), 7.51(lH,<y=8.4), 
7.70-7.81(3H^n), 7.94-7.98(lH^n),9.04(lH,s) ; 
\afjy : -69.7 (c=0.18,MeOH) 



4 





Ex 


A 


D 


Dat 




24 


& 




MS(m/z) : 576(NT) ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm" 1 I NMR2(300MHz): 1.46-2.12(10H^n), 2.50(1H, 
m), 3.20 (2H,s), 3.39 (lHm), 3.50 (2H,s), 4.08(lHjm), 
4.65 (lH,dJ=7J), 6.81 (lH,dJ=8.0), 6.95-7.09(6Hjm), 










7.24 (lH,d y T=8.0), 7.34 (lH,d r T=8.0), 8.33 (1H,<V=8.5), 
9.49 (lH,s) ; r al d : -71.2°(c=0.03,MeOH) 




25 






MS(m/z) : 612(NT) ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm 1 ; NMR2(300 MHz): 1.52-2.20 (lOH^n), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lHm), 3.82 (2H,s), 4.08-4.22 
(2H^n), 4.65 (lH,dJ=7.0), 7.01 (lH,tJ=7/7), 121-131 
(3H,m),7.43 (lH,ddJ=9. 1,2.5), 7.71 (lH,dJ=8.6),7.82 
(lH,dJ=7.7), 8.30-8.35 (2Hm),9.48 (lHs) ; [a] w D : 
-200.0°(c<=0.004,MeOH) 


28 






MS (m/z) : 578 (M T ) ; IR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm' 1 ; NMR2(300MHz): 
1.45-1.55(2Hm), 1.60(2H,brs), 1.70-1.77(2H, m), 1.83- 
2.10(5H^n), 2.43-2.49(lHm), 3.17(2H,bis), 3.25-3.34 
(lHm), 3.43-3.49(lHm), 3.47(2H^), 4.02-4. 16(lllm), 
4.24(lH,d r T=8.7), 4.64(lHbrdd, J=1.5,7.8), 6.94-6.99 
(lH,m), 7.19(lH,dd,J=1.8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,dJ=8.1), 7.50-7.54jr2H^ii), 8.31 (lH,ddJ=1.5,8.1), 
9.24 (lHbrs) ; f a\\ : -59.3° (c=0.04,CHCl 3 ) 
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& 




MS (m/z) : 534 (M T ) ; IR (neat) : 3362, 2951, 1695, 
1633, 1592, 1531, 1441, 1340, 1032 cm -1 ; NMR2 (300 
MHz): 1.45-1 .56(2HUna), 1.59(2H,bis), 1.70-1.77(2H, 
m), 1.83-2. 10(5K^m), 2.48-2.54(lH^n), 3.17(2H, brs), 
3.22-3.30(lHjm), 3.38-3.45(lH^n), 3.47(2H,s), 4.01- 
4.15(lH^m), 4.22(lH,d^=7.8), 4.6 (lH,brdd, J=1.8,8.1), 
6.99-7.05(lHm), 7.19(lH,ddJ=1.8,8.1), 7.22-7.28(lH, 
m), 7.34(lH,dcy=1.5,7.8), 7.37(lH,d, J=8.1), 7.51(1H, 
d,J=1.5), 8.34(lH,d<y=l^,8.1), 9.48(lH,brs) ; 
\af > r >: -85.0°(c=0.03,CHCl3) 


30 


iPr 


^Cl 


MS (m/z) : 542 (Ml ; IR (neat) : 3355, 2959, 1684, 
1628, 1530, 1450, 1341, 1031 cm 1 ; NMR2(300 MHz): 
1 19 f3H.dJ=6.6) 1.25(3RdJ=6.6). 1.47-1.57(2ILm), 
1.63(2H,brs), 1.72-1.76(2Hm), 1.83-1 .90(2H^n), 2.01- 
2.09(3H,m), 2.63(lH,brddJ=5.4,12), 3.11(lH,dtJ=6.6, 
14), 3.17-3.26 (3H^n), 3.31-3.37 (1H, m), 3.48 (2H,s), 
4.044.16 (lHm), 4.22 (lH,brd,J=8.4), 4.68 (lH,brd, 
J=7.8), 7.08-7.28 (4H^n), 7.38 (lH,d, J=8.4), 7.51 (1H, 
ty=1.8),7.88 (lH,ddJ=1.8,8.1),9.48 (lH,brs) ; 
ral^o : -84.7°(c=0.07,CHa 3 ) 
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Ex 


Str j 


Dat 




95 




Sal:Fu 
FP:425 












101 


CN 


FP:550; NMR2: 3.68 (2H, 
s), 4.76-4.8 l(lH,m), 8.11 
(lH,d,/=8.8Hz) 


102 


oxcrox 

H 


Sal: HQ 
FP:455 
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36 


4-UL/F3 


05 


0 oir x Dr- 
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100 


2 J 4-(OMe)2 


5 


3-F 


37 


Z,4-Cl2 
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O OCT O OU 


101 


2-OMe-4-ivie 


6 


4-F 


38 


2-CI-5-F 


70 


O OI^ c rvbi 
2-CF3-5-CN 


102 


2-OMe-6-Ms 


7 


2-Br 


39 


2-CI-6-Br 


71 


2-CF3-4-NO2 


103 


2-Me-5-CI 


8 


3-Br 


40 


2-CI-6-OH 


72 


2-CF3-5-NH2 


104 


2-Me-4-OH 


9 


4-Br 


41 


A A /"Mil 

2-CI-4-CN 


73 


2-CF3-6-OMe 


105 


f\ HI. A /Ski 

2-Me-4-CN 


10 


2-OH 


42 


2-F-4-CF 3 


74 


2-CF3-6-Me 


106 


2-Me-5-CF3 


11 


3-OH 
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*%W4t&m<DinvitxoCCK3i£tf.ttmZ. \lhCCR3miMM&m^T, CCR3# 

%(D$nmftm-emmi>tzo k bcau^n- K-rscDNA£iE3rk h^mskftm®. 

«fc 0 £ D — - > ^ U £ ^ — pEF BOS-neo (Nucleic Acids Research. 18(17):5322, 

1990) KlSAU pEF BOS-neo-CCR3*^Ufeo Xl^ l/~>a > 

0 * pEFBOS-neo-CCR3£B300-19 (T^pre-BM, Cell. 27(2 part 1): 381-390, 
1981) \Zh7>7>y^P^3>U 2mg/inl©4n;^SG418-^mffi™'l47i^ 
(Blood. 93(1): 3442, 1999) = Z. l%«JEMf £^tfRPMI1640 

J&ifc (Gibco> BRL. ;*y-^>KW, *B) fcS^U 5 MM©fura-2/AM fl^C 

st#, b#) ^ira*., 37 < CT3o^-r>^i^-^a>bfc„ ^nsiiaft 

#;i/v">A8!)^g$& (O.^^lfil^y^y^ >, 130 mM Naa, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T3lII8fc#L, 

500nm£>M£$JytU Mrt^^v-^A^i^^Grynkiewicze*©^ (J.Biol. 
Chem. 260(6): 3440-3450, 1985) tiOlllilfc. IBlM»Sfcfc#5BIIfc'&*&* 
jCbtl^riijllfibfe^ kheotaxin (Pepro tech Inc, — a.— v^-v 5 — }W, * 
B) 50ng/ml^»-r^^^lrCCR3S^^»Lfco ^»fOAotl^ 

tt5#P$P££l?HJU ^ne»©^* i bifC^W{t:^CDIC 5 o^ (k heotaxinfiJifc 
fc < i:-Si3a)iart*>'V>' t >Aii^±#&50%«i©J'r^a^) Z&fthtco 

$mWl> 12, 27, 63, 67, 6 9, 7 0, 7 6, 8 1, 8 8, 9 0, 9 
1, 92, 93, 95, 9 7 Rtf 9 8 ©{b-^tlfi0.45~0.001 /tM^ICsoffl*^^^:. 

&*Hb£%A (GB-1345872^|g^fB®(DN-(l-^>v^k°^U^>-4-^;i/) 
^>X75H) tt*^©^, 10/iMTStriffift^^^^ofco BUffiO 
WO01/10439-^^?g^«, %WjkmzmWfcnWl0liM'V2Q~50%, 50~80%X 
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«80%&±©CCR3g^#&£affrB £=rr& ZL tifitE&ZtlTte*. X. MIB 

UM& 0 , *5SKfl:^«ttKVicCR3SfSiflltt*^r"r* - t^Stifc. 

2. 

Eotaxinfc^^ n^CCR3© U # > H CCR3^ £> ©$!!$ «k 0 &M$t<Dmm 
Jf4$r§l€)8e:i"o iUJ^t7S:jf^fimajor basic protein (MBP)> eosinophil cationic 
protein (ECP), eosinophil-derived neurotoxin (EDN), eosinophil peroxidase (EPO)s|© 

%mZL*r. X-oX, £QVfo&(Dffin$:KVkLrcmm%kiiLX, kheotaxmPJ&fccfc 

zthftmnoMm&&ffl&vtziiDmthx&mv, Jtnm&fcm&mnsit. 

|i^A<t 0 nfc£lfil50 ml^PBST 2 *gf&§? HISTOPAQUE 1083 (g 

Sigma, SX-UiW, #H) ±illIblS«L, f&*Jfc*$nB8sfc 

^7 ah*— X<h^iSffl^?ll5/X^A (Miltenyi Biotec, Bergisch Gladbach, rWSO 

RPMI1640^tM^L> 4xl0VweU<h&£«fc5 £96ft:?V- r* fcfr&bT^g&Klffl 
^ttiiij o T2.5% BSA^WPBSlCXD 371; T 2 HfFIIILT^ 
n«y + >^ffofc. theotaxin5ng/ml^iP^ C0 2 ^ >^j.^— ftfcjfflflfr 
?:4NFP^#gbfco £©&, M±m^HIJRbT±tt4 , ©EDN»<lrPharmaciaEPX 
RIA^Pyh (Pharmacia Corporation, —a.— — /^H) £cfcoT$!l5£Ufc. 
k heotaxin»C:J;^$!lSC^lCDMSO^^bfc^^^^linb (^DMSO^ 
0.1%) EDNWfc^T-SaWffl^ICsofli (k heotaxinM{Cd;-SEDN^{l(l^50% 

*m.mz&\,*X$mmi, 1 2, 2 7, 6 3©fc£$ltt0.50~21nM©IC5o4ii£^ 
Das £>©:£& (J. Immunol. 159(3): 1466-1473, 1997) eotaxinS#^ 

^xmm^n^m^mmm^<Dmmz^r^u^mx^mMi\:^occR3 
Msifii/fc. MM^iB@W8B@tipeT;^s> (ova-, 0.1 mg ) 

RlftRSHbT;)/^^ (3.3 mg) ^tr0.4ml©U>lfei!gffi^* (PBS) 
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^Xeotaxin (Peprotechlnc, ~=l— S*- #U ^ffl) £-E&fcD500ng (0.1% 

£eotaxin&^©30~60#BU^&4b&. Eota»n«#06ftlBfcfc«W;: <fc 0 

Lfeo mnm#}*te)V?y#a (MM: B*7^«, JfCSC* 0*) K«fc0$!l5£L 
fc. Cytospin3 (g&iSSI : Shandoiu t?yyA-#KU £B) ICTf^ML^*^ 
*&Diff-Quik (MM : BftttHtt:$&& ttF, B*) TJfefiU ft$Mfc* 

TTtt*03ooflcD«ffii *©»K«»*afei/, -ecDW^ftiMwascic^w-* £ & 
©iMW£3?ttJbfc. 



nin« + t d xn^ %> © t-r s. 

H^±©fiJffl©-ST^tt 

ccR356a«ft©«ttft*ai«fr*f^« (caa&foftm) s^rrsfca, ccr3© 
ttisiyk 7Mf-tt&«^ m&*m& atm:Hiv*»fc 



81 



WO 02/18335 PCT/JP01/07321 

if ik © 15 m 

1. &a en r7fi2n%4b&®x\t*<DM¥tokft®2nzm*tt?z>ccR3 
tarn. 




X:3S£\ -R 00 -, C^7;^— k>v C2*7)V*~U>, -O-, -S-> -SO-, -SOz-, 
-NR. 4 --, -CO-, -CO r > -CONR 4 -, -NR 4 CO-, -NR 4 -C(>2-> -NR 4 -CO-NR 5 -^ -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -. -R°°-(K -R°°-S-, -R 00 -SCK -R°°-SO r > -R°°-NR 4 -, 
-R°°-CCK -R°°-0-C(K -R°°-C0 2 -, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R°°-NR 4 -CO-NR 5 ~, -R°°-NR 4 S0 2 -. -R°°-S0 2 NR 4 -, -R°°-0-CONR 4 -, -O-R 00 -, -S-R 00 -v 
-SO-R 00 -, -SOa-R 00 -^ -NR 4 -R°°-. -CO-R 00 -, -CONR 4 -R°°-, -NR 4 CO-R°°- * 
-NR 4 -CO-NR s -R 00 -, -NR 4 S02-R°°-> -SO 2 NR 4 -R 00 -XH-O-CO-NR 4 -R 00 - I 
R 00 : «Jfc;£nWT%>«kV>C M 7;Hrl'> ; 

R 4 RtfR 5 : m~X\tK^\zm^X, HX\*Cm7 ; tR 5 tf- 




-CHCK -C0 2 R 4 , -CON(RV -NR 4 CO-R°, -NR 4 C0-(flHfc2*lTViT&J;l>7 



82 



WO 02/18335 PCT/JP01/07321 

U-JI/), -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR 4 SO r (B$2ft-0>Tt> J:V>7 
-0-R°, -S-R°> -SO-R°> -S0 2 -R°> -S0 2 NR 4 -R°X«-S02NR 4 -(fi^$ 

R° : «^$nTViT ! bJ:ViC,^7;Wl' ; 
k: <k 1X&2; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CCK -NR 4 -C02-, -CO-. -R°°-CONR 4 -, -R°°-NR 4 CCK -C 2 *7 
;V^r-I/>-CONR 4 -, -C 2 . 6 yjW'Jr-lx>-NR 4 CO-> -C 2 ^7^^^1/>-CONR 4 -, 
-C 2 -e7 JV^— 1/ >-NR 4 CCK -0-R°°-CONR 4 -> -0-R°°-NR 4 CO-, -S-R°°-CONR 4 -> 
-S-R°°-NR 4 CO- x -SO-R°°-CONR 4 - , -SO-R°°-NR 4 CO- , -NR^-CONR 4 - , 
-NR 4 -R°°-NR 4 CO-, -SO^ 4 -, -R°°-S0 2 NR 4 -> -NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, 

-0-R 00 -^ -r°°-ck -c(=N-co 2 c M y;i'^;i/)-NR 4 -, ^eN-sozCMTJi^vo-NR 4 -, 

-C(=N-S02NH 2 )-NR 4 -x -C(=CH-N0 2 )-NR 4 -XH-C(=N-CN)-NR 4 - ', 

R^R^^-xesvit^oT, -h> -r°> Any>, -OH, -a-c^r;^ 

Jk -CN, -CONH 2 , -COzHX^-COr-C^Tjl/^^ ; ^teR^RtfR 22 **-^ 

* ft $ nt n t & J: ^c^t ji>* v > t v xR M RifiR 72 tfi&&'t z> m £ * 

n: 0, 1X\$2; 

d : wMtsnx^xh^yv-K.m&znx^xh^^umxizmWkZ 



Mfc, OTO^%?:l^< : Y^-CONR 4 -X«-NR 4 CONR 5 -T'feD, J&O, (i)X# 
-R 00 -, -CK -R^-SOz-Xfct-SOz-R 00 -, (ii) X#-S0 2 -, -NR 4 -, -NR 4 CCK -NR 4 SO;r, 
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-NR 4 -R M -X«-R°°-S-, AO, A*mU&<D s s9n7)\'*)V. (iii) X#-R°°-NR 4 -* 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -^ A#$*it&<Z>'>£ U7)V*)VX\tMffl$L® 

7iz;k (iv)x^-co-, tfo* A^(Any>, no 2 * cn* c w 7;^JK Any 
p^>t*fi?nfcc w 7M;i'), so 2 -c 6 7;wi'* conh 2 * co 2 nR&corCi* 

7)\,*)V)frZM1RZn%&<Dfr^W&2nT^Th£^7x-)V, X\Zs (v)X 
#-S0 r * -CO-X«-R°°-CO-* RW^ttitH, iiO, B^M^T^^^m 

2. Y**-CONR 4 -* -NR 4 CCK -NR^O*-* -CO-* -R°°-<:ONR 4 -* -R°°-NR 4 CO-* -C 2 -6 

- v >-conr 4 -* -c 2 *7)V>r- V >-NR 4 CO-* -C 2 *7)V*~ V >-CONR 4 -* 
-C M 7 ;l^~l/>-NR 4 CO-* -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-* -S-R°°-C0NR 4 -* 
-S-R°°-NR 4 CO- * -SO-R°°-CONR 4 - * -SO-R°°-NR 4 CO- * -NR 4 -R°°-CONR 4 - * 
-NR 4 -R°°-NR 4 CO-* -SOzNR 4 -* -R°°-S0 2 NR 4 -Xtt-NR 4 CONR 5 -"e^^i*^©l5a 1 

3. &5£ (n) ifwsn^^ttxtt-ecoji^wicw^^n**. 



X :*££•* -R 00 -* C 2 ^7iV^^>, C 2 ^7)V^=.U>, -0-* -S-* -SO-* -SO r * 
-NR 4 -* -CO-* -C0 2 -* -CONR 4 -* -NR 4 CO-* -NR 4 -CO r * -NR 4 -CO-NR 5 -* -NR 4 SO r * 
-S0 2 NR 4 -* -O-CO-* -O-CO-NR 4 -* -R°°-0-* -R°°-S-, -R°°-S0-* -R°°-SOr* -R 0D -NR 4 -* 
-R°°-CO-* -R°°-0-CO-* -R°°-C02-, -R°°-CONR 4 -* -R°°-NR 4 CO-, -R^-NR^CO^ 
-R 00 -NR 4 -CO-NR 5 -, -R°°-NR 4 SO r * -R°°-S0 2 NR 4 -* -R°°-0-CO-NR 4 -> -OR 00 -* -S-R 00 -* 
-SO-R 00 -* -S0 2 -R°°-> -NR 4 -R°°-* -CO-R 00 - * -CONR 4 -R°°- * -NR 4 CO-R 0(> - * 




(n) 
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-NR 4 -CO-NR 5 -R°°-v -NR 4 SO 2 -R 00 -> -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 
R 4 &tfR 5 : m-XfclLWZ&fc-oT. UX\$CU7)V*)V ; J$.WZR*tR 5 tf- 



R 3 : AO^X -R°, Cm7>$-— C 2 ^7)V^--)V, -OH, -SH, -NCR 4 )^ 
• -CHO, -C0 2 R\ -CON(RV -NR 4 CO-R°, -NR^CK^&SttWTt) <fcV>7 
'J— )Vy -NR 4 -CO-NR 5 -R°x -NR 4 S02-R 0 , -NR 4 SOH*^^ ftWrfc <£V>7 
-O-R 0 , -S-R 0 , -SO-R 0 . -SO 2 -R 0 , -SO 2 NR 4 -R 0 Xte-SO 2 NR 4 -(«&£ 

R°: ^$nTV>Tfe«tViC w 7;WW ; 

k_: 0, 1X&2J = 

Y : -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -> -CO-, -R°°-NR 4 CXK -C 2 ^7)V^T^ V >-CONR 4 -, 
-Cw7;P^r^l/>-NR 4 CO-> -C M 7;l/^-l/>-CONR 4 -, -c^7)V=¥=lu> 

-nr 4 co-, -0-r°°-conr 4 -. -0-r°°-nr 4 co-, -s-r°°-conr 4 -, -s-r°°-nr 4 co-» 
-so-r°°-conr 4 -, -so-r°°-nr 4 co-, -nr 4 -r°°-nr 4 co-, -soznr 4 -, -r°°-s0 2 nr 4 -, 
-nr 4 conr 5 -, -coz-, -o-co-nr 4 -, -o-r 00 -, -r°°-0-, -c(=n-c02c m 7 jl^;p)-nr 4 -, 
-c(=n-so 2 c m 7;p^;1/)-nr 4 -, ^n-sozNh^-nr 4 -, -c(=ch-no 2 )-nr 4 -x« 

-C(=N-CN)-NR 4 - ; 

R J1 M 2 : H-XttSV>fc:gfcoT, -H, -R<\ AD^>, -OH, -0-C M 7;Wr 
>k -CN, -CONH 2 , -C0 2 HX«-C02-C^7;V^;P ; fcttttR^RtfR 2 ***— ■ 

¥umx\mmmzMvx*>£^ ; 
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R« : -R»» -z'-R^fc^-R'^Sft^g ; 

R": AD^X -CN, -R\ Wm-2tlT^Th£^7V-)W «&£nTV> 

Z 1 : -0-, -S-, -SCK -S0 2 -> -NR 4 -% -CO-, -CO r , -CONR 4 -> -NR 4 CO-> 
-NR 4 -CO-NR 5 -, -NR 4 SOr> -S0 2 NR 4 -, -NR 4 -COr> -R°°-CK -R 00 -S-, -R°°-SCK 
-R°°-S02-, -R°°-NR 4 -, -R°°-CCK -R°°-CONR 4 -, -R°°-NR 4 C(K -R°°-NR 4 -CO-NR 5 -, 
-R°°-NR 4 S02-> -R°°-S02NR 4 -X te-R°°-OCO-NR 4 - ; 

Z 2 : -R 00 -, C^V^T- 1/ X C 2 ^7;W^- V X -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-SO^R 00 -, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R°°-, -NR 4 CO-R°°-> -NR 4 -CO-NR 5 -R°°-> 
-NR 4 S0 2 -R°°-, -S0 2 NR 4 -R°°-, -NR^COrR^-XJazHcfB^tDS ; 

■flU OT<Z>fc£$l£l$< : Y^-CONR 4 -X«-NR 4 CONR 5 -TabO> (i)X#* 
jjg^ -R 00 -, -0-> -R^-SO^Xte-SOr-R 00 -, (ii) Xtf-SQr* -NR 4 -% -NR 4 CO-> -NR^Or, 
-NR 4 -R 00 -Xte-R 00 -S-, fr-O, A«iO^^D7^;K (iii) X^-R°°-NR 4 ~ 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -, A^iliOy^ D7J^MSili© 

7:r-;k (iv)X#-C(K tfVP. A#(AD$*X NO z , CN, CuTJWrJk AD^ 

>Tlt$nfcc M 7WJK c M 7Mi/>-7xn;k o-c w t;w^;k 0-(A 

oy>TtttS|$tlfcC w 7;^JP), S02-C w T;l/^;V, CONH 2 , COaKRtfCOa-Ci* 

7;i/^;w)^6ji 4 ^$n^)«©^Te^$nTViT ! fc<i;Vi7xr:;K <v) x 

ft-SOr* -CO-X«-R°°-CCK R 2l %.ZfR 72 tf thlZK, i)^ B«fTfeS§^ 

5 . (S)-N2-(2-^7 D O 7x-;P)-Nl-{exo-8-[(6-7;V^O-^7^ U>-2rf )V)*?-)Vy$- 
7 If k* >- £ a [3.2.1] * £ * > -3--f ;i/ } t! □ U 5? > -1,2- z?iJA'# ! ¥'frS. H, 
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(S)-Nl-{exo-8-((6-7Jl/:frP:J-77 U>-2-^ )V)^^)V]-S-7^ P [3.2.1]:* 7 

^>-3--r ^j-N2-(2-n h P7x-;i/)tro u v> > -1,2- 

^]-8-T1f k*^7 D[3.21]3-7*>-3--f t?P U ^>-l,2-^;^^5 h\ 
(S)-Nl-{exo-8-[(6-7;P^D±7^ V>-2r4 )\r)*?)V\-b-7*F\* 9 s9 P [3.2.1]:* 7 

7 >-3--r ;h-n2-(2- h u 7;i/^-p ^^;W7x-;w)tro u ^ >-i,2-*7#;v#*ij- 

5 (S)-N2-(2-7 D P4-t H O^S>7 x^)-Nl-{exo-8-[(6-7;l/^-n^-7^ U> 

-2--f ;v>^ ^;V]-8-rif tr ->7 □ [3.2.i]^-^ ^ >-3--f ji/]tp'J 5?>-i,a-5>* 

(S)-N2-(2-7PP-5-k HD^S/7x-Jl/)-Nl-{exo-8-[(6-7;i/^-n^-7^ 
l">-2--f )V)*3 L )\'1-%-7*?\i^>7 P[3.2.1]*"77 >-3--f )V) k°P U 3»-l,2-5>* 
;i/#3r1fS h\ (S)-N2-(2-7 O P-5-k H n^->7x^;i/)-Nl-{H(6-7;^n^-7 

7 i/ >-2--r ;vo* tr^ u 3? >-4--f tf p u >-i>s?*;i/^^u-5 h , 

(S)-N2-(2-->7 7 7x^;W)-Nl-{exo-8-[(6-7;i/^P^7^ l/>-2--f ;p)*9\fl/|-8- 

t if t* 7 p [3.2.i] *- 7 7 > -3--r ;v } tr p u ^ >-i,2-> ? * s k , 

N-|exo-8-[(6-7;i/^0^-7^ l/>-2--f W 3^]-8-7tf k*^7 P [3.2.1]:* 7 7 > 

-3--<;V}-2-(kr^u^>-i-*;^~;w)^>X75 h\ 2-[(2-^.na7 

7 7^^]-N-{exo-8-[(6-7^^-P^-7^ l/>-2--f ^;P]-8-7lf k*->7 P 
[3.2.1] Or 7 7 >-3--f ;U } ^ > X 7 5: h\ (S)-2-[(2- '>7;7i^v)^f 
;i/]-N-{exo-8-[(6-7;l'^-P^-7^ l^>-2-f ;V»^;W]-8-71f tf 5^7 P [3.2.1]:* 7 
^ >.3_-r ;pj tf P ij p >-l-73 (S)-l-(N-^7 7 -N'-{exo-8-[(6-7;P^ 

p -r y 7 u )V) * ^)Vys-7 tf tf ->7 p p.2.1] 3-77 >-3--r ;w # s 5 

M;i/)-N-(2->'7y 7x-^)tfD'Jy>-2-7JM^5 N-{exo-8-[(6-7;i/^- 
P^-77 Vy-2-^)V)^M-%-y^ k* ->7P[3.2.1]^-77>-3-<;i/J-2-t KP^r 
v-6-(t!^U y>-i^J^-^)OX7$ 2-(7if/1>-l-^;W^- 
;i/)-NHexo-8-[(6-7;V^P^77 l^>-2-<;V)^^;W]-8-71f k*i^7 P[3.2.1]^"7 
7>_3_-f ;p } ^>X75 N-|exo-8-[(6-7;^P^-77l/>-2--r;P)^^]-8- 
7if b*->7 P[3.2.lpfr77>-3--f ;W-3-(tMU S^-l-fcJWfcWU -7>-4-^ 
FRt;2-(3-7lfk^>7P [3.2.2]7±>-3-7aJl/^-;l')-N-{exo-8-[(6-7 
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